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has  for  its  objects  : — 


I-  The  practical  study  of  Natural  Science. 

2.  The  protection,  by  its  influence  with  landowners  and  others,  of 
indigenous  species  requiring  protection,  and  the  circulation 
of  information  which  may  dispel  prejudices  leading  to  their 
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3.  The  discouragement  of  the  practice  of  destroying  the  rarer  species 
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rare  plants  in  their  native  localities. 
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5.  The  publication  of  papers  on  Natural  History  contributed  to  the 
Society,  especially  such  as  relate  to  the  County  of  Norfolk. 


6.  The  facilitating  a friendly  intercourse  between  local  Naturalists  by 
means  of  Meetings  for  the  reading  and  discussion  of  papers 
and  for  the  exhibition  of  specimens,  supplemented  by  Field- 
meetings  and  Excursions,  with  a view  to  extend  the  study  of 
Natural  Science  on  a sound  and  systematic  basis. 
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Examined  with  vouchers  and  found  correct., 

STEPHEN  W.  UTTING,  Auditor. 
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Club.  Vol.  xv.  Parts  7.  8.  Vol.  xvi.  Parts  1,  2.  October, 
1908— July,  1909. 
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ADDRESS. 


Read  by  the  President,  Dr.  D.  G.  Thomson,  to  the  Members 
of  the  Norfolk  and  Norwich  Naturalists’  Society,  at  their 
Forty-first  Annual  Meeting,  held  at  the  Norwich  Castle- 
Museum,  March  29 th,  1910. 

Ladies  and  Gentlemen — In  considering  the  progress  made 
by  the  Society  during  the  past  Session,  we  are  confronted, 
unfortunately,  with  a longer  death-list  than  usual ; to  set  off 
against  which  we  have  only  obtained  one  new  member. 
Four  members  have  resignec  By  death  we  have  lost  the 
following  : — W.  H.  Bidwell,  P.  Evershed,  Thomas  Southwell, 
C.  A.  O.  Savill-Onley,  Col.  F.  d’A.  Newcome,  and  F.  D.  Longe. 

Mr.  W.  H.  Bidwell  joined  the  Society  in  1870,  and  was  for 
many  years  an  active f member,  having  at  different  times 
filled  the  offices  of  Auditor,  Hon.  Secretary,  and  President. 
He  contributed  several  papers  to  the  ‘ Transactions.’  He 
was  a good  photographer,  and  one  of  his  photographs,  that 
of  St.  Helen’s  Swan-pit,  was  reproduced  in  the  ‘ Transactions  ’ 
of  1902-3.  He  died  on  25th  April  last. 

Mr.  P.  Evershed,  who  died  in  June,  1909,  had  only  been 
resident  in  Norfolk  for  a few  years.  He  frequently  attended 
the  meetings  and  excursions,  and  was  keenly  interested  in 
gardening. 

It  will  be  unnecessary  for  me  to  dwell  on  the  great  loss 
sustained  by  the  death  of  j Mr.  Thomas  Southwell,  F.Z.S., 
a founder  of  the  Society,  and  its  first  Secretary ; as  Dr.  S.  H. 
Long  is  preparing  an  obituary  notice  for  the  ‘ Transactions,’ 
which  will  be  illustrated  by  an  excellent  portrait,  it  may  be 
sufficient  to  say  here  that  no  member  had  the  interests  of 
the  Society  more  at  heart  than  he  had.  As  an  ornithologist, 
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and  a very  good  all-round  naturalist,  he  will  be  greatly 
missed  at  the  meetings. 

Mr.  C.  A.  O.  Savill-Onley,  who  passed  away  on  7th  September 
last,  was  a member  of  a Norfolk  family,  well-known  in  the 
annals  of  local  Natural  History,  viz.,  the  Marsham  family. 
He  belonged  to  this  Society  for  many  years,  but  being  non- 
resident in  this  county,  could  not  necessarily  take  much  part 
in  the  work  of  the  Society. 

Lieut. -Col.  Francis  d’A.  Newcome  died  on  9th  February 
last,  at  his  residence,  Thurston  Lodge,  near  Bury  St.  Edmunds. 
He  took  great  interest  in  public  affairs,  was  a Justice  of  the 
Peace,  and  a Deputy-Lieutenant  of  Suffolk,  and  was  held  in 
great  esteem  by  all  with  whom  he  came  in  contact. 

To  close  the  melancholy  list,  I have  to  record  the  decease 
of  Mr.  Francis  D.  Longe,  second  son  of  the  late  Rev.  Robert 
Longe  of  Coddenham  Vicarage  and  Spixworth  Hall,  Norfolk. 
After  leaving  Oxford,  Mr.  F.  D.  Longe  was,  in  1858,  called  to 
the  Bar,  being  attached  to  the  Eastern  Circuit.  He  after- 
wards became  private  secretary  to  the  late  Lord  Goschen, 
who  appointed  him  a general  inspector  of  the  Local 
Government  Board — an  appointment  he  held  for  nearly 
thirt}^  years.  He  displayed  great  interest  in  scientific  and 
economic  problems.  After  his  retirement,  and  until  he  went 
to  Ipswich,  Mr.  Longe  took  up  his  residence  at  Lowestoft, 
and  it  was  probably  his  living  there  that  led  him  to  produce 
‘Lowestoft  in  the  Olden  Times,’  a book  which  was  particularly 
entertaining.  In  1902,  having  then  been  for  some  time  one 
of  the  most  active  members  of  the  Norfolk  and  Norwich 
Naturalists’  Society,  Mr.  Longe  published  ‘ The  Fiction  of 
the  Ice  Age,  or  Glacial  Period.’  On  his  going  to  Ipswich 
Mi'.  Longe’ s services  were  quickly  sought  by  the  Ipswich 
Scientific  Society,  and  he  was  elected  President. 

The  total  number  of  members  now  stands  at  279. 

Our  Library  has  increased,  partly  by  exchange  and  partly 
by  gifts  of  books  and  papers  from  Mr.  J.  H.  Gurney,  Mr.  H.  G. 
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Barclay,  Mr.  G.  F.  Buxton,  Mr.  Robert  Gurney,  Mr.  H.  B. 
Woodward,  Mr.  A.  Bennett,  Mr.  F.  W.  Harmer. 

I will  now  briefly  allude  to  the  events  of  the  Session  : 

On  27th  April,  1909,  Mr.  J.  T.  Hotblack  brought  forward 
a suggestion  for  the  consideration  of  the  Committee,  viz.  : — 
That  the  Annual  Meeting  should  be  the  last  Meeting  of  the 
Session,  and  the  first  meeting  of  the  following  Session  take 
place  in  September.  This  question  you  have  now  considered. 
Mr.  Hotblack  described  Mr.  F.  W.  Harmer’ s Glacial  Map, 
illustrating  the  soils  of  Norfolk.  It  was  decided  to  ask 
Mr.  Harmer  to  supply  copies  of  this  map,  for  reproduction 
in  the  ‘ Transactions.’  Dr.  S.  H.  Long  made  some  remarks 
on  the  Wild  Bird  Protection  Acts. 

25th  May.  A proposal  by  the  Ipswich  Field  Club,  for 
a visit  of  the  Society  to  Ipswich,  was  considered,  but  not 
found  practicable.  Mr.  F.  Long  was  nominated  Delegate  to 
the  Corresponding  Soc.  Committee  of  the  Brit.  Assoc.,  to  be 
held  in  London  on  25th  and  26th  October.  Subsequently,  at 
Mr.  Long’s  request,  Mr.  W.  A.  Nicholson  was' nominated  in  his 
place. 

17th  June.  An  excursion,  attended  by  about  twenty 
members  and  friends,  took  place  to  Bramerton,  Surlingham 
and  Brundall.  At  Bramerton  the  Crag-pit  was  visited  and 
explained  by  Mr.  J.  T.  Hotblack,  F.G.S.  The  party  then 
walked  by  the  marshes  to  Surlingham  Ferry,  had  tea  there, 
after  which  Mr.  Waters  conducted  them  over  his  marshes  to 
Dr.  Beverley’s  gardens,  the  visit  to  which  was  much  enjoyed. 

28th  September.  Mr.  W.  G.  Clarke  read  “ Botanical  Notes 
from  Breckland.”  Mr.  A.  Bennett  sent  a paper  on  Medicago 
sylvestris  and  three  other  rare  plants. 

26th  October.  Mr.  A.  Patterson  read  a paper  on  “An 
Obsolete  Trawl  Fishery,”  and  made  some  remarks  on  the 
fishes  of  Suffolk. 

30th  November.  Mr.  W.  G.  Clarke  made  a suggestion  that 
the  Society  should  publish  a “ Flora  of  Norfolk,”  and 
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a Committee  was  appointed  to  consider  the  matter.  As 
Mr.  Jarrold  expressed  a wish  to  interview  Mr.  W.  A.  Nicholson 
on  the  subject,  Mr.  Nicholson  was  requested  to  see  Mr.  Jarrold, 
with  a view  to  considering  any  proposal  he  might  make. 

The  Hon.  Secretary  read  his  Report  as  Delegate  to  the 
corresponding  Societies’  Committee  of  the  Brit.  Assoc,  held 
in  London  on  25th  and  26th  October.  Mr.  G.  H.  Gurney 
exhibited  two  Flying-Foxes,  or  fruit-eating  Bats,  from 
E.  Africa.  Mr.  W.  H.  Burrell,  F.L.S.,  read  a paper  on 
“ Goodyera  repens ,”  Mr.  A.  Bennett  sent  one  on  “ Naias 
marina  and  Chara  stelligera  in  Norfolk,”  and  Rev.  R.  B.  Caton 
a list  of  dates  of  arrival  of  migratory  birds. 

25th  January,  1910.  Mr.  J.  E.  Balls  exhibited  a bar  of 
iron  enclosed  and  grown  round  by  a portion  of  a yew  trunk, 
Mr.  W.  G.  Clarke  some  fossils  from  Hoxne,  etc.,  and  Mr.  Burrell 
a curiously  carved  boulder.  Mr.  W.  A.  Nicholson  gave 
particulars  as  to  progress  made  by  the  “ Flora  of  Norfolk  ” 
Committee. 

25th  February.  Mr.  W.  G.  Clarke  read  a paper  on  “ The 
Commons  of  Norfolk  ” ; Mr.  A.  Patterson  a biographical 
sketch  of  the  late  Mr.  E.  T.  Booth  ; Mr.  J.  H.  Gurney,  F.L.S., 
some  Notes  on  the  recent  irruption  of  Crossbills  in  Norfolk  ; 
and  Mr.  A.  W.  Preston’s  “ Meteorological  Notes  for  1909  ” 
were  taken  as  read. 

The  President  then  delivered  an  Address  on 

“THE  ORIGIN  AND  EVOLUTION  OF  THE 
NERVOUS  SYSTEM  IN  ANIMALS,” 

of  which  the  following  is  an  abstract  : — 

At  the  outset  Dr.  Thomson  laid  no  claim  to  be  a naturalist 
in  the  ordinary  acceptation  of  the  term,  but  explained  that 
as  an  old  pupil  of  Huxley  he  had  been  early  imbued  with 
a love  of  biology,  which  is  the  foundation  of  all  work  in  natural 
history,  without  a knowledge  of  which  no  one  can  hope 
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to  attain  any  real  success  as  a naturalist.  He  further  ex- 
plained that  the  subject  chosen  was  of  so  vast  and  important 
a character  that  only  a rapid  survey  of  it  could  be  given  at 
one  evening’s  sitting.  Dr.  Thomson  then  proceeded  to 
indicate  what  a nervous  system  is,  and  defined  it  as 
a mechanism,  and  an  infinitely  complicated  one,  for  enabling 
a living  organism  to  make  use  of  and  benefit  by  the  physical 
forces  of  Nature  in  the  environment  of  that  organism.  For 
example,  surrounding  matter,  light,  heat,  sound,  &c.,  can 
only  be  discerned  and  made  use  of  by  our  sense  organs,  touch, 
sight,  hearing,  &c.,  these  sense  organs  being  specially  attuned 
to  respond  to  stimulation  by  these  physical  forces,  the  eye  to 
the  stimulation  of  light,  the  skin  to  the  contact  of  surrounding 
matter,  and  the  ear  to  the  vibrations  of  sound  waves,  and  so 
on.  These  sensory  impressions  are  conveyed  to  the  central 
nervous  system,  brain  and  spinal  chord,  in  the  higher  animals, 
and  they  are  there  appreciated  and  sorted  out,  so  to  speak. 
It  remains  for  the  brain  to  determine  if  any  action  is  necessary 
to  be  taken  as  the  result  of  these  stimuli ; whether  there  shall 
be  mere  reception  and  inaction,  or  whether  any  active  move- 
ment shall  result ; if  the  latter,  “ motor  ” or  movement 
impulses  are  transmitted  through  a motor  nerve  to  a muscle, 
when,  of  course,  movement  results.  This,  then,  is  the 
essential  mechanism,  and  it  is  found  more  or  less  highly 
organised  in  all  living  organisms,  from  the  almost  structure- 
less Amoeba,  a very  lowly  form  of  Protozoan  animalcule, 
right  through  the  animal  series  till  man  himself  is  reached. 

The  lecturer  then  proceeded  to  detail  the  mechanism 
of  the  nervous  system  in  typical  members  of  the  various 
phyla,  or  species  of  animals  in  the  Invertebrates ; first 
among  the  simplest  Protozoa,  then  in  the  Polyps  and 
Corals,  then  in  the  Coelenterata,  among  which  are  the 
Medusae  or  jelly-fish.  These,  by  the  aid  of  diagrams, 
were  shown  to  be  fully  equipped  with  sensory  and  motor 
nerves,  and  with  a nerve  centre  to  appreciate  and  act  upon 
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the  sense  impressions  received.  Even  in  such  a lowly  member 
of  the  series  as  the  Jelly  Fish  the  first  dawn  of  sight  and  other 
special  sense-organs  was  discernible.  In  the  Platyhelminthes 
and  other  worms  there  was  ample  evidence  of  further  evolution 
in  the  complexity  and  development  of  a nervous  system,  till 
we  reached  the  Molluscs,  who  are  very  richly  endowed  in  this 
respect.  Dr.  Thomson  pointed  out  the  evidences  of  the 
sense  of  sight  in  the  Oyster  and  other  molluscs,  notably  in 
the  active  and  predatory  Octopus  or  cuttle-fish,  whose  eye- 
sight, for  example,  is  as  well  developed  as  that  of  a fish  at 
least,  and  falls  not  far  short  of  that  of  man.  It  was  also 
demonstrated  by  many  interesting  instances  that  eyesight 
is  developed  proportionately  to  the  animal’s  power  of  loco- 
motion, as  in  the  Hawk,  a swift  and  keen-sighted  bird.  In 
the  Arthropoda,  or  highest  phylum  of  Invertebrates,  there  is 
further  evolution  and  complicacy  of  the  nervous  system. 
The  Arthropoda  comprise  the  spiders  and  insects,  and  the 
marvellous  instincts  of  these  creatures  give  ample  evidence 
of  the  very  high  evolution  of  their  sense  organs  and  nervous 
system  generally.  The  anatomy  and  physiology  of  the  simple 
and  compound  eye  of  insects  were  explained,  how  the  com- 
pound eye  of  the  blowfly  does  not  see,  say,  a thousand 
separate  inverted  images,  but  a single  “ right-side-up  ” 
picture,  or  mosaic,  as  it  were.  Dr.  Thomson  then  passed  on 
to  the  Vertebrata,  or  back-boned  animals,  comprising  fishes, 
amphibians,  reptiles,  birds,  and  mammals.  Here  the  same 
serial  complexity  and  gradually  higher  evolution  were  evident, 
and  traced  by  the  lecturer  with  the  aid  of  lantern  slides  and 
diagrams.  He  pointed  out,  however,  that  an  apparently  new 
departure  in  plan  of  the  nervous  system  of  Vertebrates  began 
to  be  evolved,  viz.,  instead  of  the  “ diffuse,”  “ linear,”  and 
“ ganglionic  ” arrangements  met  with  in  Invertebrates, 
usually  situated  in  the  under,  or  ventral,  region  of  the  animal, 
there  began  to  be  evolved  a “ cerebro- spinal  axis  ” in  the 
dorsal  or  backbone  region.  It  was  shown  how  from  fishes 
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onward  there  was  a gradual  increase  in  the  development  of  the 
brain,  which  soon  dwarfed  and  overgrew  the  primary 
olfactory  and  optic  ganglia  which  act  as  “ brain  ” in  the 
Invertebrates,  also  that  as  we  reached  the  higher  mammals 
the  brain  grew  in  size  too  quickly  for  its  box,  the  skull,  and 
had  also  for  other  reasons  to  extend  its  active  area,  the 
“ grey  matter,”  on  its  outer  surface  by  foldings  which  are 
termed  convolutions,  and  that  in  animals  of  the  same  order 
and  of  about  the  same  size  the  number  and  complexity  of  the 
convolutions  were  indicative  of  the  intelligence  and  mental 
capacity  of  the  animal.  Instances  of  this  fact  were  given 
among  aquatic  mammals,  in  Seals,  and  in  the  Elephant  among 
land  mammals.  The  cerebellum,  or  little  brain,  was  also 
described,  its  remarkable  development  in  birds  showing  it  to 
be,  as  well  as  for  other  reasons,  the  great  controller  and 
co-ordinator  of  action  or  movement.  Unfortunately  the 
lateness  of  the  hour  prevented  Dr.  Thomson  from  alluding, 
except  in  the  most  curtailed  way,  to  the  brain  of  the  man-like 
Apes  and  of  Man  himself.  He  pointed  out,  however,  the 
features  common  to  the  nervous  system  in  the  “ Primates,” 
how  they  were  far  in  advance  of  other  mammals,  how  some 
parts  had  disappeared  and  how  others  had  made  their 
appearance  in  the  course  of  evolution,  and  finally  showed  the 
differences  that  distinguished  the  brain  in  man  from  that  of 
the  Chimpanzee,  the  Orang,  and  Gorilla,  which  approach  man 
most  closely  in  structure  ; in  size  alone  the  difference  being 
very  great.  Although  an  anthropoid  Ape  may  weigh  twice 
as  much  as  a man,  his  brain  weighs  only  about  half  that  of 
a man’s.  Explanations  of  this  four-fold  increase  may  be  looked 
for  in  the  mechanisms  necessary  for  storing,  correlating,  and 
associating  all  that  man  has  acquired  by  the  “ gift  ” or 
“ accident  ” of  articulate  speech  and  all  that  language 
connotes. 
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BOTANICAL  NOTES  FROM  BRECKLAND. 

By  W.  G.  Clarke. 

Read  28 th  September,  1909. 

That  area  of  south-west  Norfolk  and  north-west  Suffolk 
whose  characteristics  I have  previously  described,*  is  still 
blessed  with  a flora  so  rich  in  rarities,  and  offers  such 
attractions  to  the  botanist,  that  some  of  the  notes  made  in 
the  district  during  the  present  summer  may  not  be  without 
interest  to  members  of  the  Society.  Apart  from  brief  visits 
in  April,  June,  and  July,  the  chief  observations  were  made 
during  the  last  fortnight  in  August,  many  of  them  in  company 
with  Mr.  W.  H.  Burrell,  F.L.S.,  whose  identifications  it  has 
been  unnecessary  to  confirm  save  in  the  instance  of  a fern 
new  to  East  Anglia,  and  a very  rare  grass.  In  August 
I made  numerous  notes  on  the  plant-associations  of  thirteen 
heathland  localities,  and  of  eight  marsh  areas ; but  these  are 
too  bulky  to  utilise  now,  and  I am  not  prepared  to  draw 
conclusions  from  them,  so  that ' I shall  confine  myself  to 
mentioning  the  more  uncommon  plants,  with  references  to 
their  distribution. 

In  June  I noted  Thalictrum  minus , L.,  growing  in  abundance 
on  the  south  slope  of  Thetford  Castle  Hill,  where  it  had 
previously  been  observed  by  Mr.  H.  D.  Hewitt,  and  Arabis 
hirsuta,  Scop.,  abundantly  on  Barnham  Cross  Common,  by 
the  road  between  the  Norwich  turnpike  and  Ringmere, 
18  inches  high  on  the  road  to  Lingheath,  Brandon,  near  the 
Drove  in  Santon,  and  at  Weeting — a common  flower  in  the 
district.  Helianthemnm  chamcecistus.  Mill,  was  noted  near 
* Trans.  Norfolk  and  Norwich  Nat.  Soc.  vol.  viii.  pp.  555 — 578. 
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Grimes’  Graves  in  Santon  parish,  in  August,  and  I found 
a large  area  covered  with  it  conjointly  with  Poteriitm 
sanguisorba,  L.,  immediately  east  of  the  Devil's  Ditch  on  the 
north  part  of  Cranwich  Heath.  On  August  23rd,  Dianthus 
deltoides,  L.,  was  found  by  Mr.  T.  H.  Russell  and 
Dr.  L.  Hemington  Pegler  growing  in  a pasture  near 
Brettenham  Church;  and  two  days  later  I also  visited  the 
spot,  and  found  a considerable  number  of  clusters,  mostly 
seeding,  but  a few  in  flower. 

In  addition  to  Barnham  Cross  Common,  where  it  is  fairly 
abundant,  Silene  otites,  Wibel,  was  observed  at  Gravel  Hill, 
Brandon,  on  July  17th,  when  the  tallest  plant  measured  was 
18  inches  in  height.  In  August,  however,  a specimen 
measured  by  Mr.  W.  H.  Burrell  and  myself  was  29-J  inches 
high.  A few  plants  were  noted  on  a bank  in  Icklingham 
between  the  seventh  and  eighth  milestones  from  Thetford 
on  the  road  between  that  town  and  Newmarket ; an  abundance 
of  plants  on  a pasture  bordering  the  fen  at  Eriswell ; and 
a large  number  in  Elveden  on  the  east  side  of  the  highway 
between  that  village  and  Brandon.  In  August,  Mr.  H.  D. 
Hewitt  noted  a few  specimens  on  Langmere  Hill,  Brettenham, 
and  on  West  Harling  Heath.  I found  the  plant  abundant  on 
a bank  on  the  south  side  of  the  road  half-way  between 
Thetford  and  Rushford,  and  in  the  latter  parish ; while  a few 
hundred  yards  east  of  Cranwich  Heath,  on  both  sides  of  the 
road  between  there  and  Mundford,  S.  otites  was  growing 
almost  as  thickly  as  a hay  crop,  many  of  the  plants  being 
from  25  to  28  inches  in  height.  There  were  also  a few 
specimens  on  the  higher  portion  of  Cranwich  Heath  near  the 
gravel  pit.  I noted  Silene  conica.  L.,  by  the  road  leading  to 
Lingheath  in  J une ; and  the  same  month,  in  company  with 
Mr.  Hewitt,  found  it  by  the  road  between  Croxton  and 
Fowlmere.  On  a restricted  area  of  Barnham  Cross  Common 
Arenaria  tennifolia,  L.,  was  found  abundantly  in  June,  south 
of  Wellington  Plantation,  Weeting,  on  the  south  side  of  the 
road  half-way  between  Thetford  and  Rushford,  and  on 
a breck  close  by  the  inn  at  Elveden,  in  August.  Messrs. 
Burrell,  Peake  and  I found  small  specimens  of  Stellaria 
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aquatica,  Scop.,  by  Langmere,  in  June  ; and  in  August  I found 
it  by  Fowlmere,  and  two  large  patches  of  it,  one  20  feet  and 
the  other  30  feet  across,  in  the  dry  bed  of  Langmere.  Early 
in  the  year  I drew  Mr.  Hewitt’s  attention  to  a record,  in 
Vol.  iii.  of  our  ‘ Transactions,’  p.  561,  of  Geranium  rotundi- 
folium,  L.,  found  by  the  Rev.  E.  F.  Linton  by  the  roadside, 
Thetford,  for  over  100  yards.  Mr.  Hewitt  thereupon  informed 
me  that  he  had  a week  or  two  previously  found  the  plant, 
obviously  in  the  place  recorded,  on  the  Mundford  Road,  just 
beyond  the  railway  station.  This  is,  I believe,  the  only 
place  where  it  is  known  to  occur  in  Norfolk.  Mr.  Burrell 
and  I subsequently  gathered  and  examined  specimens.  In 
August,  Mr.  Burrell  noted  Geranium  sylvaticum,  L.,  near 
Santon  Downham  Church,  probably  an  escape  from  the 
Hall  gardens. 

Of  the  rare  medicks  some  thousands  of  plants  were  noted 
during  the  year.  Mr.  Burrell  found  Medicago  falcata,  L..  on 
the  Norwich  Road,  two  miles  from  Thetford,  in  Kilverstone, 
and  he  and  I found  it  at  Gravel  Hill,  Brandon.  I also  found 
it  on  Barnham  Cross  Common,  abundantly  for  the  first  two 
miles  from  Thetford  on  the  road  to  Rushford,  by  the  road- 
side east  of  Cranwich  Heath,  on  the  west  side  of  the  road  by 
the  Hockham  Belt  in  Croxton  Parish,  abundantly  on  both 
sides  of  the  road  from  Thetford  to  Newmarket  for  five  miles 
from  the  former  town ; in  Elveden,  on  the  way  to  Brandon, 
and  in  Thetford  on  the  road  to  Brandon,  opposite  Red 
Castle.  Medicago  sylvestris,  Fr.,  occurred  with  falcata  on 
the  roads  from  Thetford  to  Newmarket  and  Thetford  to 
Rushford.  Medicago  minima , Desr.,  has  been  supposed  to  be 
more  uncommon  in  the  Norfolk  than  in  the  Suffolk  portion 
of  Breckland,  but  we  did  not  find  it  so.  It  was  noted  by  the 
road  between  Croxton  and  Fowlmere  by  Mr.  Hewitt  and  me  ; 
on  the  greensward  at  Maid’s  Cross  Hill,  Lakenheath.  by 
Messrs.  Burrell  and  Hewitt ; on  the  Norwich  Road,  one  mile 
from  Thetford,  by  Mr.  Burrell ; and  by  Mr.  Burrell  and  me 
abundantly  south  of  Mount  Ephraim,  Weeting,  some  of  the 
trailing  stems  being  13  inches  long.  Further,  I found  it 
growing  in  abundance  on  Barnham  Cross  Common,  on  the 
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roadside  half-way  between  Thetford  and  Rushford,  on 
a breck  south-east  of  Cranwich  Heath,  on  a breck  near  the 
inn  at  Elveden,  ii  miles  from  Thetford  on  the  road  to 
Newmarket,  and  on  the  road  from  Thetford  to  Brandon 
opposite  Red  Castle.  Specimens  of  Melilotus  which  Mr. 
Burrell  and  I found  at  Santon  Downham,  Brandon,  Thetford, 
and  Weeting  proved  to  be  arvensis,  Wallr.,  On  Barnham 
Cross  Common  I found  Trifolium  striatum , L.,  and  also  noted 
it  in  abundance  half-way  from  Thetford  to  Rushford,  and 
i|  miles  from  Thetford  on  the  road  to  Newmarket.  During 
the  excursion  of  the  “ Prehistoric  Society  of  East  Anglia  ” in 
July,  we  noted  Spircea  fUipendula,  L.,  by  the  roadside  in 
Icklingham,  between  7 and  8 miles  from  Thetford,  and  also 
on  Larling  Heath,  Elveden,  and  when  I examined  the  latter 
place  in  August,  there  appeared  at  a rough  computation  to 
be  a plant  for  every  square  yard. 

An  attractive  little  heathland  plant,  so  distinctive  that 
once  familiar  with  its  appearance  it  is  easily  identified,  even 
from  a bicycle,  Tillcea  muscosa,  L.,  appears  to  be  more 
widely  distributed  than  is  generally  suspected.  It  is  so  small 
that  apparently  it  cannot  compete  with  ordinary  heath 
vegetation,  and  vigilant  search  has  failed  to  find  it  away 
from  sandy  tracks  or  footpaths  where  vegetation  is  very 
scant.  In  the  spring  the  young  plants  have  in  almost  all 
cases  a bright  red  appearance,  their  general  aspect  being 
otherwise  that  of  dwarf  specimens  of  Sedum.  In  late  summer 
these  plants  have  blossomed  and  seeded,  and  the  upright 
stalks — this  season  some  of  them  were  over  two  inches  high — 
are  a more  dingy  colour  and  fluffy.  With  them  are  the  green 
seedlings  which  will  become  next  year’s  blossoming  plants. 
In  April  I found  Tillcea  muscosa  very  abundant,  in  patches 
easily  discernible  by  their  ruddy  colour,  on  the  heath  roads 
diverging  from  Little  Lodge  Farm,  Santon  Downham,  and  in 
August  found  it  commonly  on  six  of  these  tracks  on  Santon 
Downham  Heath,  within  five  minutes’  walk  of  the  farm, 
that  is  where  the  traffic  tended  to  consolidate  the  sandy 
ways,  and  more  deeply-rooted  plants  could  not  maintain 
existence.  On  a similar  trackway,  the  Drove,  in  June  I noted 
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Tillcea  abundantly  near  Langmere  in  East  Wretham,  along 
the  way  near  Fovvlmere  in  Croxton,  abundantly  to  the  east 
of  West  Tofts  Belt  (also  in  Croxton)  and  for  a mile  to  the 
westward,  quite  up  to  the  road  between  Mundford  and 
Thetford,  in  West  Tofts  parish,  and  then  abundantly  on  the 
top  and  western  slope  of  Bromehill  in  the  parish  of  Weeting. 
In  August  Mr.  Burrell  and  I noted  it  growing  in  profusion  on 
quarter  of  a mile  of  trackway  just  south  of  the  Wellington 
Plantation,  Weeting,  and  less  commonly  in  wheel-tracks  on 
Santon  Warren  in  the  parish  of  Thetford  St.  Peter.  On 
Peddar’s  Way  for  a mile  north  and  south  of  Thompson  Water 
in  the  parishes  of  East  Wretham  and  Tottington  I confirmed 
a record  made  by  Mr.  Hewitt  earlier  in  the  year.  Though  out 
of  the  district,  as  bearing  on  the  distribution  of  this  Norfolk 
and  Suffolk  plant,  I may  note  that  in  May  I found  it  growing 
in  the  utmost  abundance  on  the  Herringfleet  Hills,  East 
Suffolk,  the  narrow  footpaths  being  lines  of  red  among  the 
green,  whilst  there  were  also  ruddy  patches  on  the  roadways 
and  by  the  side  of  the  highway  from  St.  Olaves  to  Lowestoft. 
At  the  beginning  of  September  I found  the  same  species 
commonly  for  a short  distance  on  the  most  easterly  track 
from  the  roadway  to  the  Ringland  Hills,  half-way  up  the 
slope,  and  again  for  a few  hundred  yards  on  the  road  from 
Ringland  to  Honingham  just  before  reaching  the  cross- 
track from  Ringland  Hills  to  Weston. 

There  seemed  to  be  plants  of  Erigeron  canadense,  L.,  by  the 
thousand  in  every  Norfolk  and  Suffolk  parish  visited.  One 
growing  on  a rubbishdieap  by  Croxton  Road,  Thetford,  was 
34  inches  in  height.  Artemisia  campestris,  L.,  was  found  in 
Suffolk  localities  already  recorded,  and  also  at  Lingheath, 
Brandon ; but  search  by  Mr.  Burrell  and  myself  on  separate 
occasions  for  survivors  on  the  Norwich  Road  one  mile  from 
Thetford  failed  to  find  any;  nor  could  I find  it  on  the  Devil’s 
Ditch,  Cranwich,  though  its  whole  length  was  not  examined. 
Many  of  the  Norfolk  localities  seemed  to  correspond  with 
those  in  Suffolk  where  it  is  found,  but  in  no  case  was  a plant 
noted  in  this  county.  Lactuca  virosa,  L.,  was  seen  on  a wall 
at  Thetford  in  June,  and  by  Dr.  Pegler  in  a pit  at  Santon 
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Downham  in  August ; while  Mr.  Burrell  and  I found  Lactuca 
scariola,  L.,  in  Santon  Downham  Park  in  August,  and  many 
plants  in  St.  Helen’s  Well,  Santon,  one  being  6 feet  4 inches 
in  height.  On  the  side  of  the  railway  at  Bromehill,  Weeting, 
Mr.  Burrell  found  several  hybrids  between  Verbascum  thapsus 
and  nigrum,  the  leaves  being  obviously  intermediate,  while 
two  of  the  stamens  had  purple  hairs  (as  in  nigrum)  and  three 
white  hairs  (as  in  thapsus). 

I visited  the  Wretham  heath  meres  on  August  27th,  and 
found  Langmere  and  the  Devil’s  Punch  Bowl  quite  dry,  and 
Ringmere  and  Fowlmere  low.  By  the  southern  bay  of  the  last 
named  there  were  many  specimens  of  Rumex  maritimus,  L., 
and  Ringmere  was  encircled  with  a belt  of  the  same 
species,  while  the  whole  of  the  dry  bed  of  Langmere  was 
filled  with  a dense  growth  of  vegetation  in  which  Rumex 
maritimus  predominated,  many  of  the  specimens  being  a foot 
high,  as  compared  with  the  i|  to  2i  inches  of  those  I found 
on  the  margin  of  the  water  last  year.  I may  fittingly  mention 
here  that  Mr.  Frank  Newton  of  Saham  Toney  sent  me  in 
September  a specimen  of  this  plant  he  had  found  by  Saham 
Mere,  miles  north  of  Fowlmere.  Mr.  Burrell  and  I found 
Sparganium  simplex,  Huds.,  on  Wangford  Fen,  and  Spar- 
ganium  minimurh,  Fr.,  by  Rushford  Bridge,  and  in  the  Little 
Ouse  river  below  the  fourth  staunch  (in  Santon  and  Santon 
Downham)  a typical  specimen  having  a stem  4 feet  in 
length,  and  floating  leaves  3 feet  long.  I found  plants  of 
the  same  species  3 inches  high  in  the  bed  of  a small  pool  a 
few  yards  from  Thompson  Water. 

In  addition  to  the  distribution  previously  recorded,  that 
maritime  species  Carex  arenaria,  L.,  was  noted  in  the  utmost 
profusion  on  the  southern  slope  of  High  Lodge  Hill,  Milden- 
hall ; in  Elveden,  on  the  Brandon  Road  ; abundantly  in  many 
parts  of  the  parish  of  Santon  Downham  ; and  sparingly  on 
Barnham  Cross  Common — all  in  Suffolk  ; and  on  Cranwich 
Heath ; by  the  Drove  between  New  Buildings  and  West 
Tofts  Belt ; on  Garboldisham  Heath  ; and  near  Pepper  Hill, 
Bromehill  House  and  on  the  northern  heaths,  Weeting — in 
Norfolk. 
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A grass  found  in  St.  Helen’s  Well,  Santon.  was  identified 
by  Mr.  F.  Long  and  confirmed  by  Mr.  A.  Bennett,  F.L.S.,  as 
Festuca  ambigua,  Le  Gall.  It  was  found  in  the  same  neigh- 
bourhood some  years  ago  by  Mr.  Bennett.  This  is  a decided 
sand-dune  species  in  Kent  and  France. 

The  best  find,  however,  of  Mr.  Burrell  and  myself  was  one 
dwarfed  plant  of  Phegopteris  calcarea , F ee=  Polypodium 
calcareum,  Sw.  = Polypodiitm  Robertianum,  Hoffm.,  a species 
which  had  not  previously  been  recorded  for  East  Anglia, 
nor  from  any  county  nearer  than  Northamptonshire.  It 
was  growing  on  the  mortar  between  the  bricks  on  the  north 
side  of  a railway  bridge,  in  the  parish  of  Santon,  Norfolk,  with 
many  specimens  of  Asplenium  Adiantum-nigrum,  L..  and 
Scolopendrium  vulgare,  Symons.  This  bridge  is  over  a cut 
connecting  the  river  Little  Ouse  with  a huge  chalkpit,  and 
on  many  of  the  bricks  there  is  a limestone  incrustation. 
There  are  also  limestone  stalactites  beneath  the  arch,  probably 
(as  Mr.  Burrell  suggests)  due  to  calcareous  water  raised  by 
capillary  attraction.  The  single  frond  taken  is  just  two  inches 
long,  the  distance  from  the  tip  to  the  base  of  the  lowest 
pinnae  being  in.,  while  the  breadth  of  these  pinnae  is 
ij  inches,  and  of  the  next  T°F  inch.  With  a good  lens  the 
glandular  hairs  on  stalk  and  pinnae  are  very  obvious.  The 
plant  was  first  identified  by  Air.  W.  H.  Burrell,  and  con- 
firmed by  Dr.  L.  Remington  Pegler  and  Mr.  Arthur  Bennett, 
F.L.S. 

On  August  23rd,  Mr.  A.  Mayfield,  M.C.S.,  and  I visited  the 
fens  near  the  source  of  the  Little  Ouse  at  Hinderclay, 
Thelnetham,  and  Bio’  Norton,  the  last  named  in  Norfolk. 
A considerable  portion  of  the  first  named  consists  of  light  land, 
a few  feet  above  the  river,  on  which  grows  heather  and  furze, 
Solidago  Virgaurea,  L.,  Genista  anglica,  L.,  and  other  heath- 
land  plants,  while  on  the  boggy  portions  grow  Sagina  nodosa, 
Fenzl.,  Poterium  officinale,  Hook.,  Epilobium  hirsutum,  L., 
E.  montanum,  L.,  E.  palnstre,  L.,  Parnassia  palustris,  L., 
Drosera  rotundifolia,  L.,  Anagallis  tenella,  L.,  Utricularia 
vulgaris,  L.,  Menyantlies  trifoliata,  L.,  Pedicularis  palustris,  L., 
Alisma  ranunculoides,  L.,  Epipactis  palustris,  Crantz, 
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Orchis  latifolia,  L.,  Molinia  varia,  Schrank  (in  abundance), 
and  Equisetum  limosum,  Sm.,  3 feet  high.  The  flora  of 
Bio’  Norton  and  Thelnetham  fens  appeared  to  be  very 
similar  to  the  fenny  portion  of  Hinderclay,  Poterium  officinale. 
Hook.,  3 feet  high,  and  Pinguicula  vulgaris  being  noted  on  the 
former. 

With  regard  to  trees  in  Breckland,  owing  to  the  fact  that 
until  within  the  last  150  years  it  was  for  the  most  part  an 
almost  treeless  waste,  there  is  a vague  idea  that  the  soil  is 
unsuitable  for  timber.  On  typical  sandy  soil,  however,  on 
West  Harling  Common,  I measured  a bifurcated  oak,  of  which 
one  trunk  two  feet  from  the  ground  was  17  feet  8 inches  in 
circumference,  and  the  other  n feet  8 inches  ; a beech  by  the 
roadside  in  Shadwell  Forest,  -z\  miles  from  Thetford,  16  feet 
3 inches  in  circumference  three  feet  from  the  ground,  and 
another  15  feet  9 inches  ; and  a Scotch  fir  (Pinus  sylvestris), 
one-third  of  a mile  south-west  of  Little  Lodge  Farm,  Santon 
Downham,  had  a girth  of  16  feet  two  feet  from  the  ground, 
with  six  huge  limbs  each  as  big  as  an  ordinary  tree,  towering 
to  a height  of  over  60  feet.*  On  oaks  at  Santon  and  Santon 
Downham  we  noticed  man}^  leafy-bud  galls  produced  by 
a Wasp,  Aphilothrix  genuine,  with  which  the  trees  seemed 
to  be  infested. 

Mr.  W.  H.  Burrell,  F.L.S.,  has  supplied  me  with  a list  of 
the  mosses  and  liverworts  he  found  in  the  district,  to  the 
number  of  forty-two.  Of  these  the  following  eleven  had  not 
previously  been  recorded  for  West  Norfolk  : — Grimmia 
apocarpa,  Hedw.,  on  brick,  St.  Helen’s  well,  Santon  ; Tortula 
papillosa,  Wils.,  Thetford  and  Kilverstone  ; Orthotrichum 
Lyellii,  Hook  & Tayl.,  Hargham  ; Orthotrichum  diaphanum, 
Schrad,  Hargham  and  Mount  Ephraim,  Weeting ; 

* Dr.  Augustine  Henry,  Reader  in  Forestry  at  Cambridge  University, 
tells  me  (in  hit.)  that  the  only  records  he  possesses  of  larger  trees  of 
this  species  are — (1).  At  Blickling,  Norfolk,  in  1907,  96  ft.  high,  and 
17  ft.  1 in.  in  girth.  (2).  At  Guiscilan,  Inverness-shire,  in  1907,  54  ft. 
high,  and  15  ft.  7 in.  in  girth.  (3).  At  Branshell  Park,  Hants,  80  ft. 
high,  and  16  ft.  girth.  Girths  are  taken  at  5 ft.  from  the  ground,  an 
impossibility  in  the  Santon  Downham  specimen,  because  of  its  branching. 
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Aulacomnium  androgynum,  Schwaeg,  Weeting  and  San  ton 
Downham ; Webera  proligera,  Bryhn,  Santon  ; Fontinalis 
antipyretica,  L.,  Little  Ouse,  Santon.  and  ditches,  Wangford 
Fen ; Leucodon  sciuroides,  Schwaeg,  trees  at  Kilverstone ; 
Thuidinm  abietinum,  B.  and  S.,  Santon  and  Santon  Downham 
heaths ; Marchantia  polymorpha,  L.,  St.  Helen’s  Well, 
Santon  ; and  Ptilidium  ciliare,  Hampe,  Santon  Breck. 

With  regard  to  fungi,  Mr.  Burrell  noted  Ustilago  caricis,  Pers, 
on  Carex  riparia  by  the  Little  Ouse  opposite  the  Two-mile- 
bottom,  Thetford,  in  July,  and  on  Carex  arenaria  at  Santon 
Downham  in  August;  and  Puccinia  caricis,  Schum,  on  JJrtica 
dioica  near  the  former  station  in  July.  A field  of  rye  at 
Santon  Downham  was  widely  infected  with  ergot  (the 
sclerotium  of  a fungus  Claviceps  purpurea). 


II. 

MEDICAGO  SYLVESTRIS,  M.  FALCATA, 
CAREX  ERICETORUM  AND  PS  AM  M A BALTICA 
IN  ENGLAND, 

With  Note  on  SCLERANTHUS  PERENNIS. 

By  Arthur  Bennett,  F.L.S. 

Read  28 th  September,  1909. 

These  four  species  of  East  Anglian  plants  will  bring  my 
enumeration  to  an  end,  with  this  exception — that  while  the 
twenty-eight  species  have  been  passed  in  review  some 
additional  matter  respecting  them  has  accumulated  ; 
though,  I must  admit,  not  to  the  extent  I had  looked  for. 
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The  earliest  recorded  is  Teucrium  scordium  in  Turner’s  names  ; 
i.e.,  “ The  Names  of  Herbs,”  by  William  Turner,  1548.  In 
his  “ Libellus  de  re  herbaria  novis,”  1538,  not  one  of  the 
28  species  are  mentioned. 

More  particularly  I have  been  much  disappointed  in  trying 
to  trace  back  the  rare  Fen  species.  In  old  accounts  of  the 
Fen-land  there  seems  to  be  no  actual  reference  to  the  vegetation 
as  it  existed  before  drainage  was  commenced.  In  the 
Chronicles  of  William  of  Malmesbury,  written  about  1200,  and 
translated  into  English  in  1596  by  Sir  Henry  Saville,  there 
is  given  a word  picture  of  the  Lincolnshire  Fens  : “ The  fens 

were  a very  paradise  and  seemed  a heaven  for  the  delight  and 
beauty  thereof  ; in  the  very  marshes  bearing  goodly  trees 
which  for  tallness  (as  also  without  knots)  strived  to  reach  up 
to  the  stars.  It  is  a plain  countrie,  and  as  level  as  the  sea, 
which  with  green  grass  allureth  the  eye.  There  is  not  the 
least  portion  of  ground  that  lies  waste  and  void  there  ; here 
you  shall  find  the  earth  rising  somewhere  for  apple-trees ; 
there  you  shall  have  a field  set  with  vines,  which  creep  upon 
the  ground  or  mount  high  upon  poles  to  support  them.” 
Later  (1799)  a very  different  view  is  given  of  the  state  they 
had  relapsed  into.  In  Young’s  ‘ View  of  the  Agriculture  of 
Lincoln  ’ we  read  : “ There  are  about  300  acres  of  land  in 

East  Fen,  where  cranberries  grow  in  such  abundance  as  to 
furnish  a supply  for  several  adjacent  counties.  They  are  so 
plentiful  that  one  man  has  got  nine  score  pecks  in  a season.” 

A most  interesting  account  of  the  Fens,  by  Mr.  Southwell, 
will  be  found  in  the  ‘ Transactions,’  pp.  610-630,  1884. 
Another  similar  interesting  article  from  the  pen  of  the  late 
Mr.  John  Cordeaux  of  Great  Cotes  on  “Lincolnshire,”  in 
the  ‘Naturalist,’  pp.  1-  15,  1886,  where  he  gives  a large  number 
of  references  to  the  Fen  literature. 

In  the  part  of  the  ‘ Transactions,’  1907-8,  p.  534,  by  some 
accident  all  mention  of  Norfolk  is  left  out  under  Scleranthus 
perennis.  I here  supply  the  distribution  in  the  County. 

Norfolk  E.  Co.  27. 

Kelling.  Rev.  R.  Forby,  Bot.  Guide  (1805),  431. 
Alderford.  Rev.  K.  Trimmer,  FI.  Norf.  (1866),  53. 
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Norfolk  W.  28. 

Snettisham.  Crowe  in  Smith  FI.  Brit.  2 (1800),  459. 
Wardale  sp.  1844. 

Fring.  Trimmer  l.c.  W.  Newton.  Dr.  Lowe  ex  Mr. 
Nicholson. 

Abundant  on  Santon  Warren  (1880).  A.  Bennett.  Croxton 
(1889).  H.  D.  Geldart  ex  Miss  Geldart.  In  his  FI.  of 
Norfolk  the  Rev.  K.  Trimmer  localises  this  species  from 
“ Sandy  cornfields.”  I suspect  this  means  the  var.  biennis  of 
S.  annuus  : as  I have  never  seen  perennis  in  a cornfield.  On 
Santon  Warren  and  Icklingham  Plains,  where  I have  seen  it 
in  plenty,  there  is  no  sign  of  cultivation;  and  near  Lakenheath 
it  grows  on  a heath  with  Medicago  sylvestris  and  minima, 
Silene  otites,  & c.,  which  certainly  has  never  been  broken  up. 

Now  to  enumerate  the  four  species  : — 

Medicago  sylvestris,  Fries,  in  Mant.  iii.  (1842),  92. 

Fries  here  describes  this  plant  as  M.  silvestris,  and  quotes 
“ Eng.  Botany  t.  1016  ! ” In  the  3 ed.  the  plate  is  336.  This 
was  retained  by  Syme  as  a representation  of  M.  falcata  ; as 
the  ripe  pod  of  the  original  edition  was  that  of  sylvestris.  he 
therefore  added  pods  of  the  falcata. 

Fries  denies  it  being  a hybrid,  as  some  have  supposed 
(i.e.  sativa  x falcata)  saying;  “ Hybrida  absolute  non  est ! ” 

Watson*  calls  M.  falcata  “ a denizen,”  but  on  writing  to 
him  describing  its  mode  of  growth,  place,  surroundings,  &c., 
he  wrote  : “ From  what  you  tell  me  I should  now  say  the  two 
plants  were  native  in  Suffolk  and  Norfolk.”  Mr.  Borrer  also 
wrote  :f  “ I should  not  doubt  it  being  a native  of  the  Norfolk 
and  Suffolk  sands.”  Babington  (as  “ M . falcata  ft  sylvestris  ”) 
in  Bot.  Gazette  (1849)  remarks  : “ Fries  refers  the  fig.  in 

E.  Bot.  to  his  M.  sylvestris  on  the  authority  of  authentic 
specimens,  but  it  represents  his  falcata  with  a ripe  pod  of 
sylvestris  added.  Sir  J.  Smith  in  common  with  all  other 
botanists  up  to  that  date,  having  confounded  the  two 
plants  under  one  name  ; it  is  not  improbable  he  may  have 
sent  M.  sylvestris  to  Fries  with  the  name  of  M.  falcata.” 

* Cyb.  Brit.  i.  (1847),  284.  f Bot.  Gazette,  ii.  (1850),  94. 
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Babington’s  record  was  the  first  definite  application  of  the 
name,  but  there  is  no  doubt  Sir  J.  G.  Cullum’s*  record  of 
“ var.  floribus  violaceis,  luteis,  et  virescentibus,”  Bank  near 
the  Bridewell,  Bury,”  referred  to  sylvsstris.  In  the  3rd  ed.  of 
the  Manual  (1851)  Babington  gives  them  as  two  species. 

As  bearing  on  the  supposed  hybridity,  its  occurrence  in 
Ireland  on  Portmarnock  dunes, f where  no  trace  of  falcata 
is  to  be  found  (and  falcata  itself  is  merely  a very  rare  casual 
in  Ireland),  Mackay’s  record  of  that  plant  in  18254  no  doubt 
intending  sylveslris.  not  then  separated. 

Suffolk  E.  Co.  25. 

Fields  at  Bradwell  and  Burgh  Castle.  Mr.  L.  Wigg. 

Suffolk  W.  Co.  26. 

Mildenhall.  Sir  F.  Bunbury. 

Saxham.  Bridewell,  Bury.  Sir  J.  G.  Cullum. 

Thetford.  C.  C.  Babington.  A.  Bennett,  1876  and  1902. 

Higham  and  Tuddenham.  W.  Jordan. 

Barnham,  Gray.  Elden  to  Icklingham,  Barton  Mills  to 
Tuddenham,  Barnham  to  Culford.  A.  Bennett,  1901. 

Lackford  to  Cavenham,  Stowlangtoft.  Hind  in  Suff.  FI., 
1889,  107. 

Heath  near-Windmill,  Lakenheath.  1876.  A.  Bennett. 

Norfolk  E.  Co.  27. 

The  “ var.  purp  ” on  Yarmouth  Denes,  L.  Wigg,  is 
probably  this  plant,  but  I never  saw  it  there. 

Sprowston.  E.  F.  Linton.  Lakenham,  1783,  J.  E.  Smith 
in  herb.  sub.  falcata  ! 

Plentiful  between  Norwich  and  Hellesdon.  1876.  A. 
Bennett. 

Cliffs  at  Cromer.  Gibson,  1854.  Trimmer,  1876. 

Runton,  near  Cromer.  1889.  H.  D.  Geldart. 

Norfolk.  W.  Co.  28. 

Thetford.  Rev.  Williams  ex  Mr.  Geldart. 

Kilverstone.  H.  Dixon  Hewitt.  1907. 

* Bot.  Guide  (1805),  561. 

f 'Irish  Naturalist,’  249-251,  1869. 

X Cat.  of  the  Plants  found  in  Ireland. 
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Cambridge  Co.  29. 

Gravel  pit  between  Chippenham  and  Badlingham. 
Babington.  1852. 

Distribution  : — Sweden,  Prov.  of  Scania,  Halland,  Oland, 
Gotland,  W.  Gotland,  Sodermanland,  and  Upland. 

M.  falcata,  Lin.  Sp.  pi.  ed.  1 (1753)  779.  First  record. 
“Trifolium  sylv.  luteum  siliqua  cornuta  vel.  Medica  frutescens, 
Bauh.’’  Between  Linton  and  Bartlow  (Camb.)  Ray.  Cat. 
Cantab.  (1660)  167. 

Yellow  Lucerne.  Yellow  Sickle  Medick,  Butter-jaggs, 
Withering. 

This  last  is  applied  to  Lotus  corniculatus  by  Dr.  Prior.* 
Suffolk  E.  Co.  25.  (c.  1698). 

Lowestoft,  Dunwich  old  churchyard.  Herb.  Buddie  and 
Crabbe. 

Stuston,  Collins.  Boulge,  Moor. 

Orford  and  Sudbourne.  Crabbe. 
i Suffolk,  W.  Co.  26. 

Mildenhall  and  Ixworth.  Sir  F.  Bunbury. 

Elden  in  Suffolk.  Mr.  Dickson,  Dill.  Ray. 

Hort.  Oxf.  A.  Bennett,  1902. 

Thurston,  Henslow  and  Skepper.  Pakenham,  Richards. 
Tuddenham  ! and  Cavenham,  Jordan.  Rusbrooke  and  Hard- 
wick, Herb.  Wilson. 

Brandon,  Culford  Heath,  Barnham,  Thetford ! Wangford, 
Lakenheath  ! Fornham  St.  Martin,  Honnington,  Knettishall, 
Barton  Mills  ! Stowlangtoft,  Bury.  Hind.  Suff.  FI.  108. 
Norfolk  E.  Co.  27. 

Sheringham,  Rev.  Kirby,  1798.  A.  Bennett,  1877. 

Cromer.  Ormesby,  near  Yarmouth.  D.  Turner,  1805. 
Common  about  Norwich.  J.  E.  Smith,  1805. 

St.  Faiths,  Wigham.  Hellesdon,  J.  Priest,  1837.  H.  D. 
Geldart,  1850.  Trowse  Lane,  1881,  A.  W.  Preston.  Drayton, 
Taverham,  Cossey,  Earlham,  Eccles-by-Sea,  Happisburgh, 
Trimmer,  FI.  Norf.  36. 


Pop.  Names  of  Brit.  PI.  (1870),  35. 
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Yarmouth  Denes.  Forster  in  Herb.  Brit.  Museum. 

Thorpe,  R.  J.  Mann.  Keswick  and  Lakenham,  S.  P. 
Woodward.  Heigham,  by  Norwich,  A.  Bennett,  1876. 

In  Freeman’s  Life  of  the  Rev.  W.  Kirby,  p.  151,  Kirby 
records  finding  near  Sheringham,  “ a few  stems  of  Orobcmche 
ccerulea , likewise  Med.  falcata,  which  is  said  to  have  been 
originally  the  outcast  of  a vessel  on  this  shore.”  Miss  Geldart 
in  litt.  I have  not  been  able  to  discover  whence  this  report 
originated. 

Norfolk  W.  Co.  28. 

Swaffham  and  Burnham  Westgate.  Trimmer  Supp.  FI. 
Norf.  17.  Thetford,  1836,  Salmon  herb,  at  Norwich.  Nar- 
borough,  Stoke  Ferry,  Westacre,  Holme  Hale,  1876,  Dr. 
Lowe.  Holkham  to  Hunstanton,  1876,  A.  Bennett. 

Cambridge  Co.  29. 

Between  Freckenham  and  Chippenham,  Badlingham, 
C.  C.  Babington. 

Wilbraham  gravel  pit,  c.  1849,  Hailstone  sp.  Quey, 
Chippenham  gravel  pit,  Bournbridge,  Bartlow,  Linton, 
Relham  in  FI.  Cant.  (1820)  304. 

Hildersham,  J.  & A.  Bennett,  1905. 

Distributed  nearly  all  over  Europe,  except  the  North. 

The  other  rare  species,  M.  minima,  is  not  so  restricted 
to  E.  Anglia,  but  I have  been  surprised  at  its  rarity  in 
W.  Norfolk,  compared  with  W.  Suffolk ; there  I have  walked 
over  seven  miles  without  losing  sight  of  it  for  long,  but  in 
W.  Norfolk  I have  only  seen  it  on  Santon  Warren,  where  it  is 
abundant.  This  Santon  plant  differs  in  being  very  hairy, 
less  number  of  flowers,  deeper  yellow,  &c.,  and  is  probably 
the  var.  canescens,  D.C. 

Additional  stations  to  those  given  by  Trimmer  are 
Thetford.  E.  Forster  in  Herb.  Brit.  Mus.  Roydon  Common, 
1865,  Dr.  Lowe. 

I do  not  find  it  stated  in  our  Floras  that  this  has  two 
flowering  seasons,  one  May  to  July,  the  other  September  and 
October.  I have  a sp.  from  E.  Kent  which  I gathered  the 
end  of  September,  18  inches  high  with  relative  branching, 
&c.  ; this  hardly  answers  to  its  specific  name  (this  is  probably 
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the  var.  maritima,  Gray.  Nat.  Ar.  Brit.  FI.  (1821),  605)  and 
I have  found  it  flowering  and  fruiting  in  October  at  Icklingham. 

Carex  ericetorum.  Pollick  in  Hist.  PI.  Palat.  ii.  (1777) 
580. 

“ Found  by  C.  C.  Babington  and  J.  Ball  in  1838  on  the 
Gogmagog  Hills,  Cambridge,  but  remained  undistinguished 
till  1861.”  Eng.  Botany  Supp.  t.  2971.  1863. 

The  date,  1838,  must,  I think,  be  an  error,  as  Syme  in 
Eng.  Bot.  (ed.  3)  says  : “ Gathered  by  Prof.  Babington  and 

Mr.  J.  Ball  in  1833,”  and  Babington  himself  in  a letter  to 
Mr.  Duthie,  dated  October  8,  1874.  remarks : “ As  far  as 

I can  remember  the  date  of  the  Carex  being  first  gathered 
was  1833,  but  I believe  it  is  stated  in  Eng.  Bot.  2971.”  In 
the  same  letter  he  says  : “ Mildenhall  heath  is  not  at  all 

a likely  place  for  ericetorum.’'  Having  found  it  on  chalky 
banks,  its  occurrence  on  a sandy  heath  seemed  unlikely;  but 
my  friends,  Dr.  Ward  and  Mr.  Reeves,  found  it  abundant 
there.  On  May  21,  18 77,  Mr.  H.  C.  Watson  wrote  me  : 

“ Somewhere  between  1830-40  Sir  W.  Trevelyan  received  this 
Carex  labelled  as  C.  pilulifera.  He  or  some  one  else  struck 
out  the  specific  name ; but  nobody,  Balfour,  Babington,  or 
others  made  out  what  the  specimens  were,  until  Mr.  Webb 
went  to  Edinburgh  two  or  three  years  ago.”  These  specimens 
came  from  Mildenhall  heath,  W.  Suffolk,  and  were  gathered 
in  1829.  It  is  curious  the  name  of  pilulifera.  I can  well 
understand  any  one  naming  ericetorum  as  C.  praecox  (for 
which  they  were  originally  gathered  by  Mr.  Babington  and 
Ball),  but  not  as  pilulifera. 

In  the  ‘ Naturalist’s  Journal ' of  Sir  J.  Cullum,*  F.S.A., 
F.R.S.,  are  two  notices  of  “ Carex  montana,  on  Newmarket 
heath,  April  12,  1775  ; April  12,  1776.  Haec  est  quae  in 
siccis  Ericetis  prima  omnium  Caricum  floret.”  FI.  Sufi.  (1889), 
p.  378.  Dr.  Hind  observes  on  this : “ The  locality  on  dry 

* He  was  Rector  of  Hawsted,  1762,  of  Great  Thurlow,  1774,  died  1785. 
He  discovered  Veronica  verna,  and  was  author  of  the  History  of 
Hawstead,  1784. 
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"heaths  would  suit  C.  pilulifera  ; but  the  date  is  too  early  for 
this  plant,  C.  praecox , or,  not  improbably,  C.  ericetorum  may 
have  been  the  plant  intended.”  I have  little  doubt  it  was 
ericetorum,  as  specimens  of  this  would  not  be  unlike  small 
ones  of  montana,  so  that  Sir  J.  Cullum  would  be  the  first 
observer  of  the  plant.  In  cultivation  in  my  garden, 
C.  ericetorum  and  C.  Montana  commence  to  flower  early 
in  April. 

Because  Mildenhall  heath  was  sand,  Prof.  Babington 
formerly  supposed  that  the  Trevelyan  specimens  were  mis- 
located,  and  had  come  from  Cambridge ; but  as  Syme  pointed 
out  in  Eng.  Botany,  the  species  is  chiefly  found  on  sandy 
soil  on  the  continent. 

In  Finland  ericetorum  is  abundant,  occurring  in  eighteen 
botanical  provinces  up  to  68°  25'  N.  Lat.,  while  C.  caryophyllea, 
Latour  (C.  praecox,  Jacq.)  is  found  only  in  two  provinces  ; the 
reverse  holds  good  in  England. 

When  in  flower  it  is  easily  distinguished  from  C.  praecox  by 
the  glumes  of  the  female  spikes  being  bordered  by  a silvery- 
white  band,  and  ciliated.  I expect  it  will  be  found  in  some 
of  the  heaths  of  the  Breckland  district  in  Norfolk  if  looked 
for  sufficiently  early  ; i.e.,  from  the  end  of  April  to  middle  of 
May,  according  as  the  season  is  late  or  early. 

C.  montana  was  first  found  by  Mr.  Mitten  in  May,  1843, 
near  Tunbridge  Wells,  quite  accidentally,  as  he  told  me  ; he 
having  jumped  over  a gate  to  look  at  some  other  plant  in 
a heathy  field  towards  Eridge. 

Suffolk  W.  Co.  26. 

Chalk  bank  on  Risby  heath,  1877,  A.  Bennett.  On  May  8th, 
1896,  Mr.  W.  West,  Junr.,  saw  nearly  40  stems  of  it,  many 
fruiting,  near  the  east  end  of  the  bank. 

Icklingham  heath  in  plenty,  May  12th,  1877,  an(i  by  the 
grassy  sides  of  the  road  thence  to  Icklingham,  A.  Bennett. 

Mildenhall  heath,  June  3rd,  1829.  A friend  of  Sir.  W. 
Trevelyan.  Reeves  and  Ward,  1887,  sp.  near  Weather 
heath,  and  roadside  between  Thetford  and  Mildenhall. 
Reeves  and  Ward,  1878,  sp. 
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Norfolk  W.  Co.  28. 

Edge  of  a driftway  on  Santon  Warren,  between  Thetford 
and  Brandon,  about  one-third  of  the  way  from  Thetford, 
a few  specimens  only,  growing  with  Tillcea  muscosa,  but 
I was  too  late  for  it.  June  5th,  1880.  A.  Bennett. 

Cambridge  Co.  29. 

Gogmagog  Hills,  1833,  Babington  and  Ball.  South  side 
of  the  Woolstreet,  nearly  opposite  to  the  Hill’s  Farm,  May, 
1861,  Babington.  “S.  W.  bank  of  the  Woolstreet,  Gogmagog 
Hills,  at  about  \\  miles  from  Cambridge,  sparingly,  alt.  160 
feet.  May  8th,  1895.”  W.  West,  Junr.,  sp.  “ The  lesser 
figure  in  Sowerby’s  drawing  of  C.  praecox  for  the  1st  ed.  of 
Eng.  Bot.  has  been  drawn  from  C.  ericetorum,  and  afterwards 
altered  by  Smith.”  Syme  in  Eng.  Botany  ed.  3.  x.  (1870) 
129.  There  are  no  specimens  in  Sowerby’s  herb,  at  Brit. 
Museum,  yet  it  seems  probable  he  would  have  gathered  it 
near  London. 

Distribution : — Denmark,  Norway,  Sweden,  Finland, 
Germany,  Belgium,  France,  Italy,  Switzerland,  Austria, 
Russia,  Siberia,  Davuria. 

Mr.  Clark  in  his  “ First  records  of  Brit.  Plants  ” gives 
“ 1863  ” as  the  first  record  ; but  it  was  published  in  the 
Linnean  Society’s  Journal,  Nov.  1st,  1861,  p.  30.  by  C.  C. 
Babington. 

Other  notes  on  the  species  will  be  found  in  Jour,  of  Botany, 
1877,  57  ; 1881,  360  ; 1885,  179  ; and  F.  M.  Webb  in  Notes  on 
Brit.  Plants  in  the  Edinb.  Bot.  Society’s  Transactions. 

Ammophila  baltica,  Link,  Hort.  Berl.  i.  (1827)  105. 

Arundo  baltica,  Fliigge  in  Schrad.  FI.  Germ.  i.  (1806)  223. 

Psamma  baltica,  R et.  S Sys.  Veg.  ii.  (1817)  55. 

Calamagrostis  arenaria  x epigejos,  Prahl,  in  Krit.  FI.  Sch. — 
Holstein  (1890)  250. 

This  is  now  often  considered  a hybrid  as  above. 

So  far  as  Norfolk,  I know  of  no  locality  for  Calamagrostis 
epigejos  within  many  miles  of  the  Caister  locality  for  baltica. 
But  the  two  do  grow  together  at  Hilbre  Island,  Cheshire. 
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ist  record.  Journal  of  Botany,  v.  21  (1872),  353.  “ Ross 

Links,  near  Belford,  Northumberland.  W.  W.  Richardson 
in  1871.” 

This  and  the  Caister  Marrams  locality,  where  it  was  found 
by  the  late  Mr.  Glasspoole  in  1885,  are  the  only  known 
British  stations.  It  was  gathered  by  him  again  in  1886,  by 
Messrs.  Linton  and  Stewart  in  1887,  and  by  Mr.  F.  Long  in 
1907  or  8. 

At  Ross  Links  it  has  been  gathered  in  1872,  1875,  1884,  and 
1890 ; it  varies  much  in  flowering,  sometimes  doing  so 
abundantly,  at  other  times  being  very  scarce. 

It  has  received  many  names  besides  those  I give,  and 
Marson*  divides  it  into  two  forms  — 

“ a — subarenaria. 

/3 — subepigejos.” 

I have  not  seen  specimens  named  by  him,  so  cannot  say  to 
which  he  would  have  referred  the  Norfolk  or  Ross  specimens. 

Distribution  : — Norway  (Christiania),  Denmark,  Sweden 
(Scania  and  Halland),  Rugen  and  Usedom,  and  Mecklenburg 
inN.  Germany,  Russia  (Livonia  and  Lithuania),  Holstein, 
East  Friesian  Islands. 


* In  Flora  Neuvorpommern  (1S69),  563. 
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III. 

NOTES  ON  A DECAYED  TRAWL-FISHERY. 

By  A.  H.  Patterson. 

Read  26 th  October,  1909. 

Of  the  world-renowned  Herring  Fishery  at  Great  Yarmouth 
much  has  been  written  ; the  centuries  have  thrown  around 
it  a halo  of  quaint,  romantic  lore,  and  provided  us  with 
a continuance  of  history  of  entrancing  interest.  In  ages 
long  gone  by  our  hardy  Anglo-Saxon  ancestors  pursued 
“ the  silvery  hosts  of  the  North  Sea,”  with  an  ardour  that  has 
not  been  diminished  even  in  our  own  times  ; to  this  day  there 
is  “ an  ancient  and  fish-like  smell  ” ever  pervading  this  corner 
of  East  Norfolk,  which  promises  to  become  larger  still  with 
the  scramble  for  dividends,  and  the  constant  increase  of 
catching  power.  Little  remains  to  be  added  to  the  long,  and 
so  far  successful  record,  save  statistics,  as  the  years  roll  on. 

Not  so  fortunate  has  been  the  short  and  chequered  career 
of  the  local  trawling  industry  ; a century  covers  its  advent, 
rise,  prosperity,  and  its  decay,  which  promises  to  be  final  and 
irrecoverable.  There  exists  no  very  'certain  record  of  its 
inception  and  early  years-;  Nall,*  in  1866,  tells  us  somewhat 
vaguely  that  it  was  “ a comparatively  modern,  but  most 
important  branch  of  the  Yarmouth  Fisheries,”  that  was  but 
little  pursued  at  the  beginning  of  the  19th  century. 

It  is  true  that  during  the  16th  and  17th  centuries,  as 
Swindenf  informs  us,  a considerable  fishery,  undoubtedly 
a line  fishery,  was  carried  on  in  the  North  Sea  for  Cod  and 
Ling,  and  was  then  known  as  the  “ Iceland  Trade.”  200  sail 
of  vessels,  of  from  30  to  40  tons,  were  annually  employed 

* "Great  Yarmouth  and  Lowestoft,”  1866. 

f History  of  Great  Yarmouth  (1772),  p.  406. 
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in  it,  making  about  four  voyages  during  the  year.  It  was 
a hazardous  calling,  owing  to  the  depredations  of  foreign 
war  vessels  ; for  their  better  protection  the  trawlers  were 
convoyed  to  and  fro  by  our  ships  of  war.  The  fish  were 
salted,  and  a proportion  of  the  catches  had  to  be  surrendered 
for  the  use  of  the  king’s  household,  and  for  the  victualling  of 
the  Royal  Navy — a species  of  income  tax  that  was  undoubtedly 
evaded  whenever  possible. 

From  Frank  Buckland’s  report  on  “ The  Fisheries  of 
Norfolk  ” (1875),  we  gather  that  some  forty  odd  years  previous 
to  the  publication  of  that  entertainingly-written  blue-book, 
two  vessels  only,  belonging  to  Yarmouth,  were  engaged  in 
trawling,  and  that,  some  ten  years  after,  a few  of  the  local 
merchants  at  the  termination  of  the  herring  voyage  fitted  out 
luggers  with  trawling  gear,  and  despatched  them  to  the 
nearer  deep-sea  grounds — to  Smith’s  Knowle,  the  Silver  Pits, 
the  Sole  Pit,  the  Haddock  Bank  and  Botany  Gut.  This 
venture  met  with  such  good  fortune  (for  the  fish  had  not  then 
been  much  disturbed)  that  others  followed,  while  vessels  of 
greater  size,  with  wider  beam  than  the  somewhat  slightly- 
built  luggers,  were  built  for  this  more  arduous  pursuit. 

A Mr.  King,  who  had  had  much  experience  as  a managing 
hand  in  a large  firm  of  trawling  vessels,  recently  told  me  that 
in  1848-50,  we  had  about  a dozen  trawlers ; in  1853  we 
had  well  on  for  sixty.  Samuel  Hewett,  giving  evidence 
before  the  Sea-fishery  Commissioners,  in  1866,  stated  that,  in 
1848,  there  were  but  five,  but  that  their  numbers  increased 
in  eighteen  years  to  150  vessels.  The  trawler  of  that  period 
was  known  as  the  “ long-boomer,”  from  the  huge  and  un- 
wieldy boom  attached  to  the  one  mast  carried  ; this  boom 
was  some  38  feet  in  length,  the  vessel  herself  being  but  50 
feet  long,  of  from  30  to  40  tons,  drawing  nine  feet  of  water. 

A great  impetus  was  given  to  the  fishery  in  1855-6,  when  the 
first  sixteen  smacks  came  to  Gorleston  from  Barking  (in  Essex), 
followed  by  Hewett’ s fleet  of  some  70  or  80  sail.  These 
Barking  smacks  were  exceedingly  well-built,  well-equipped 
craft,  put  together  as  strongly  as  a man-o’-war,  many  of  the 
timbers,  at  the  demolition  of  one  of  them,  being  used  in  the 
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construction  of  new  vessels.  They  were  described  to  me  by 
Mr.  King  as  cutter-rigged,  bluff-bowed,  with  “ liftie  ” (cut-up) 
sterns.  The  reasons  for  their  migration  to  Yarmouth  were 
chiefly  economic  ; previously  they  had  to  lose  a fortnight  in 
going  home  to  refit  and  returning  to  the  fishing-grounds. 
The  difference  of  some  150  miles  meant  a great  saving  of  time 
and  expense  ; in  bad  weather,  with  baffling  winds,  it  meant 
something,  both  to  owners  and  crew.  With  these  trawlers 
came  many  fast-sailing  cutters,  which  “carried”  the  fish 
direct  from  the  fishing  fleets  at  sea  to  the  London  market. 
These  fine  carriers  were  veritable  sea-arabs. 

The  dandy-rigged  fishing-smack  made  its  appearance  at 
about  the  time  the  steam-cutter  came  into  being — in  the 
early  70’s.  The  first  vessel,  with  this  rig,  to  sail  out  of 
Gorleston  was  the  “ Linnet,”  a converted  fishing-lugger. 
She  was  fitted  with  a dandy  mainsail  (with  much  shortened 
“ boom  ”)  and  a lug  mizzen  ; the  latter  clumsy  sail  was 
superseded  in  the  “ Delight”  that  was  launched  shortly  upon 
its  predecessor’s  heels,  by  the  present  type  of  “ jawed  ” mizzen. 
At  this  period  they  were  classed  as  60  tonners. 

In  my  youthful  days  it  was  a common  practice  to  fit  out 
a number  of  the  largest  herring-luggers,  at  the  close  of  the 
herring  fishery,  with  a taller  mainmast  (a  process  often  then 
seen  in  operation  at  the  old  crane)  in  lieu  of  the  handier 
movable  mast  used  on  the  herring  voyage ; they  were  fitted 
with  a suit  of  dandy  sails  and  with  all  the  gear  necessary  for 
trawling.  The  first  voyage  began  immediately  after  Christmas, 
then  the  fishermen,  who  often  left  the  one  vessel  to  man  the 
other,  had1  enjoyed  their  short  holiday  ashore.  But  the 
different  build  of  the  hull,  with  its  less  sturdy  timbering  than 
the  specially-built  trawler,  designed  for  the  wilder  turmoil  of 
the  deeper  seas,  did  not  meet  with  general  favour  ; it  became 
the  customary  thing  to  haul  up  the  luggers,  after  dismantling 
them,  on  to  the  “ yards  ” for  the  winter  months. 

The  dandy-rigged  smack  (of  which  the  Lowestoft  boat  of 
to-day  is  a noble  example)  is  a stately  and  seaworthy  craft  ; 
her  shortened  boom,  and  handy  rig,  made  her  remarkably 
easy  of  handling,  besides  adding  to  her  stiffness,  her  greater 
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length  of  hull  and  more  proportionate  cut  of  canvas  made 
her  less  “ jumpy  ” in  broken  seas  ; when  trawling  she  towed 
better,  and  laid  “ snugger  ” to  her  gear.  The  sailing  trawler 
of  later  years  ran  from  60  to  66  feet  in  length,  and  carried 
nominally  80  tons.  In  the  early  8o’s  there  set  in  a craze  for 
lengthening  vessels  ; the  shipwrights  had  bus}'  days  in  hauling 
up  the  smacks,  in  cutting  them  in  halves,  separating  the  two 
halves,  and  adding  some  twelve  or  more  feet  to  their  length  ; 
some  wrere  made  into  80  feet  craft.  I am  told  that  this 
additional  room  was  not  only  useful  for  the  greater  accom- 
modation of  ice  and  fish,  but  added  to  the  vessel’s  sea-going 
properties. 

In  1875  the  trawl  fishery  had  become  so  important  that  quite 
400  sail  of  vessels  were  engaged  in  trawling  out  of  the  port  of 
Yarmouth  and  Gorleston  ; many  of  these  fine  craft  were 
worth  £1000  each.  The  local  fishery  may  be  said  to  have 
reached  its  zenith  in  the  8o’s,  vdren  there  were  quite  400 
Yarmouth  and  Gorleston  smacks,  marked  Y.H.,  with 
additional  vessels  from  Ramsgate,  London  (marked  L.O.), 
Lynn  (marked  L.N.),  and  Lowestoft  (marked  L.T.). 

“ Hewett’s,”  which  was  in  1864  turned  into  a company, 
sailing  under  the  now  historic  “ short-blue  ” flag,  with  a muster 
of  60  vessels,  speedily  grew  into  a huge  fleet  of  some  250  craft, 
with  from  16  to  20  carriers  (fast  cutters)  in  attendance. 
Privately  owned  fleets  mustered  in  some  cases,  as  in  Leleu’s, 
“ Coffee  ” Smith’s,  and  others,  from"  16  to  20  vessels.  And 
wThereas  an  old  “ long-boomer  ” was  valued  at  from  £700  to 
£800,  the  more  modern  product  cost  from  £1400  to  £1800 
per  vessel  when  fully  equipped  ; so  that  it  will  be  seen  what 
an  immense  amount  of  capital  wras  involved  in  the  success  or 
failure  of  this  huge  North  Sea  enterprise. 

When  this  great  industry  was  in  full  swing  our  poorer 
inhabitants  had  a far  better  chance  than  now  of  earning 
a livelihood  ; skilled  artisans  held  up  their  heads,  and  unskilled 
labourers,  when  all  else  failed  them,  had  more  than  a bare 
chance  of  tumbling  into  berths  that  at  least  kept  them  in- 
dependent of  charity.  Yarmouth  and  Gorleston  hummed 
with  machinery,  and  clamoured  with  industry  ; the  shipyards 
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clanked  with  the  beat  of  shipwrights’  hammers,  and  the 
clattering  tools  of  the  caulker  ; forges  glowed  fiercely  often 
into  the  dark  night  with  the  red  heat  of  the  forge-fires ; the 
rope-walks  buzzed  with  the  whirr  of  the  twine-spinner’s  wheel ; 
and  the  screeching  music  of  running  block,  and  the  lusty 
“ Heave-y’ho  ! ” of  many  deep  voices  broke  the  murmur  of 
running  waters.  Hundreds  of  blue-slopped  ship-carpenters 
and  caulkers  lined  the  quay-side  paths  at  meal  or  work-times ; 
apprenticeships,  in  many  industries,  absorbed  the  more 
robust  out-put  of  the  day  schools — it  meant  reproach  for  a boy 
in  those  days  to  go  without  a trade  ; scores  of  needy  women 
and  deft-fingered  girls  helped  the  family  earnings  by  braiding 
trawl-nets,  while  the  ancient  fathers  of  the  households,  too 
aged  for  braving  the  winter  storms,  helped  with  slower 
thrust  of  braiding  needle.  The  south  end  of  the  town  reeked 
with  the  pungent  and  marine-like  odours  of  paint  and  Stock- 
holm tar,  of  boiling  pitch,  and  bilge-water.  Butchers’  and 
bakers’  carts  rattled  and  raced  to  the  wharves  with  provender 
for  departing  boats ; and  mast  and  block-makers  trundled 
hither  and  thither  the  iron-headed  trawling  beams,  the  lengthy 
masts  and  sturdy  spars  to  and  from  the  wharves.  It  was 
quite  as  busy  a sight,  without  the  feverish  haste,  as  that 
which  characterizes  the  herring  harvest  in  the  busiest  days. 

With  the  decline  of  trawling,  hundreds  gradually  fell 
out  of  work,  and  many  of  the  hardy,  brave,  but  uncouth 
smacksmen,  with  their  big  broods  of  rough-haired  children t 
made  tracks  Grimsby-wards,  where  trawling  was  booming, 
others  drifted  to  Lowestoft,  Hull,  Shields,  and  elsewhere  ; 
those  who  remained  awhile  struggled  bravely,  or  otherwise, 
against  poverty,  and  either  followed  suit  in  the  end,  or  drifted 
into  other  and  casual  employment ; to-day,  I do  not  think 
there  are  half-a-dozen  families  in  Yarmouth  wholly  dependent 
on  trawling  for  a livelihood.  The  wharves  with  their 
forests  of  tall,  shapely  masts  became  deserted,  and  the  river- 
side quays  at  Gorleston,  which  in  the  palmier  days  were 
alive  with  men  and  labour,  became  as  deserted  and  dead  and 
dingy  as  if  there  had  been  a visitation  of  the  plague  and  an 
earthquake  combined.  And  when  one  takes  into  consideration 
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the  number  of  men  employed  on  the  vessels — which  may  be 
roughly  put  at  over  4000,  added  to  the  great  number  ashore 
who  built  and  renovated  and  “ found  ” these  vessels  with 
gear  and  stores,  and  all  the  other  hangers-on  in  many  other 
capacities,  it  will  be  seen  at  once  that,  financially,  the  decline  of 
the  local  trawling  industry  was  a disaster,  great  and  far- 
reaching. 

For  the  hardness  of  the  life  the  smacksman  was  not 
extravagantly  well  paid.  A smack’s  crew  consisted  of  from 
six  to  seven  hands,  viz.,  skipper,  mate,  third  hand,  fourth 
hand,  deck  hand,  spare  hand  (on  large  vessels)  and  boy  ; 
whose  respective  wages  were  : skipper,  14s.  a week  and  one 
shilling  on  the  pound  (termed  poundage)  ; mate,  18s. ; 3rd 
hand,  16s.  ; 4th,  14s.  ; 5th,  12s.  ; spare,  10s.  ; the  boy  getting 
from  7s.  to  8s.  The  wives  of  married  men  “ drew  ” a pro- 
portion of  the  wages  weekly. 

The  smacksmen  generally  were  a rough,  uncultivated  lot 
of  fellows,  inured  to  a wild  life,  with  few  ambitions  or  cares  ; 
the  wife  unfortunately  had  the  hardest  lot — to  bring  up  often 
large  families  on  very  small  means,  and  to  see  to  their  up- 
bringing— and  a rude  rearing  it  was,  in  far  too  many  instances. 
Yet  there  were  fellows  who  were  intellectually  and  mentally 
far  above  their  calling ; I knew  one  who  gloated  over 
Shakespeare  in  his  leisure  moments,  another  who  caught 
various  sea  birds  and  preserved  their  skins,  another  who 
formed  a small  collection  of  stuffed  fishes,  while  yet  another 
painted  in  oils — flowers,  and  the  like,  that  certainly  ought  to 
have  recommended  him  to  a potter’s  painting  room.  Certain 
men  took  their  guns  to  sea,*  and  shot  various  birds,  which 
they  threw  on  the  ice  to  preserve,  bringing  them  home  to  the 
local  bird-dealers.  In  January,  1881,  a great  number  of 
Glaucous  Gulls  were  secured  by  a smacksman-sportsman. 
Skuas,  Petrels,  Ducks,  and  other  interesting  birds  were  at 
times  killed.  Occasionally  a big  retriever  was  taken  to  sea 
for  the  purposes  of  retrieving  fowl. 

A great  deal  has  been  written  upon  trawling  generally — 
Bertram  ( Harvest  of  the  Sea)  discoursed  racily  on  it,  giving 
* Vide  ' Notes  of  an  East  Coast  Naturalist,’  pp.  58-62. 
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in  detail  much  interesting  evidence  for  and  against ; and 
many  others  have  depicted  in  lively  chapters  the  doings  of 
the  trawling  fleet  at  sea,  or  compiled  statistics  of  the  hugeness 
of  catches,  and  their  extensive  financial  aspects.  The  trawling 
apparatus  has  been  described  times  and  often,  in  none  more 
tersely  than  in  de  Caux’s  “ The  Herring  and  Herring  Fishery.’  * 
To  be  short,  a deep-sea  trawl  is  made  of  the  best  manilla  hemp 
and  is  well  tarred  before  using  it.  It  is  a triangular,  purse- 
shaped engine/  “ cet  engine  terrible  ” as  a French  writer 
termed  it,  the  mouth  of  which  is  kept  open  by  a huge  horizontal 
bar,  of  from  40  to  50  feet  in  length,  often  made  of  two  sturdy 
young  elms,  “ scarfed  ” together,  upon  each  end  of  which 
are  fixed  two  huge  iron  hoops,  termed  trawl-heads  ; and  with 
its  variously  meshed  sections,  its  pockets,  and  cod-end  it 
makes  up  a formidable  cone-shaped  cul-de-sac  from  which 
few  fishes  that  enter  ever  make  their  way  out  of  again  on  their 
own  initiative.  Trawl  beam,  trawl  heads,  trawl  net,  ground 
rope,  bridles,  trawl-rope,  derrick,  and  hook  are  all  part  and 
parcel  of  the  necessary  gear  for  enveloping  and  hauling  on 
to  the  vessel’s  deck  the  various  species  and  numerous  indi- 
viduals scooped  in  during  the  drag  of  a tide.  Attention  may 
be  called  to  an  interesting  essay  by  Holdsworth  on  “ Apparatus 
for  Fishing,” f which  deals  with  various  phases  of  the  deep 
sea  fishing  problem  in  an  exceedingly  interesting  manner. 

It  was  usual  in  my  youthful  days  for  the  smacks  to  make 
a six  weeks’  voyage,  the  vessels  sailing  in  " fleets  ” ; each  fleet 
was  under  the  authority  of  an  experienced  skipper,  who  was 
known  as  the  “ Admiral  of  the  Fleet  ” ; and  each  fleet  had  its 
attendant  cutters.  The  Admiral  received  a small  emolument 
from  each  smack  under  his  directions  ; and  each  smack-master 
had  rigidly  to  obey  his  orders  and  signals  for  sailing,  trawling, 
and  ferrying  the  fish  to  the  cutters.  A week’s  stay  at  port  was 
allowed  between  voyages  to  refit  and  re-victual,  a time  all  too 
short  for  the  self-respecting  heads  of  families  to  spend  among 
the  children,  and  all  too  long  a holiday  for  the  weaker-minded, 
who  too  often  made  it  a week’s  carousal  in  low  class  public 

* Published  1881,  pp.  122-128. 

f Essays.  International  Fisheries  Exhibition,  1883. 
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houses  and  in  haunts  of  vice.  From  the  frequent  loss  of  days, 
and  the  trouble  ensuing  upon  this  short  spell  of  liberty  the 
voyage  was  extended  to  two  months — eight  weeks  of  fearful 
toil  and  hardness,  compared  with  which  prison-life  is  luxury. 

A few  single  boaters  (boats  that  made  weekly  trips  and 
short  voyages)  belonging  to  small  owners,  landed  their  catches 
at  the  wharf  or  at  the  quay-side,  despatching  them  from  the 
latter  by  rail  to  Billingsgate,  a less  direct  and  more  expensive 
method  than  sending  it  by  cutter,  as  the  fleets  did.  Every 
package  of  fish  sent  by  rail,  or  that  was  transferred  from  the 
smack  to  the  cutter,  had  a metal  or  a wooden  “ tally  ” attached 
to  it,  bearing  the  boat’s  name,  accompanied  by  check  tickets 
specifying  how  many  “ trunks  ” of  plaice,  soles,  haddocks, 
roker,  whiting,  &c.,  and  “ peds  ” of  turbot,  brill,  &c.,  had 
been  forwarded.  Some  of  the  cutters,  when  winds  were 
adverse,  made  for  the  Roads,  when  the  “ ferryboats  ” were 
requisitioned,  and  the  catches  rowed  ashore  to  be  despatched 
upon  troll-carts*  to  the  railway  stations. 

The  lot  of  the  deep-sea  fisherman  was,  and  is,  by  no  means 
an  easy  or  luxurious  one  ; the  wild  grey  waves  of  the  restless 
North  Sea  are  but  seldom  shorn  of  their  fierce  white  heads, 
for  the  shrill  winds  but  seldom  cease  to  trouble  the  waters. 
A furious  north  wind  brings  up  a choppy  drift  which  wars 
against  twisting  currents  from  the  south,  churning  up  a wild 
hurly-burly,  that  only  modifies  its  anger  when  the  strong 
inset  of  the  westerly  roll  from  the  broad  Atlantic  pushes  the 
contending  forces  asunder.  To  every  quarter  the  fretful  sea 
offers  its  resentment,  and  seldom  indeed,  save  in  the  few  calms 
that  chance  time  obtain,  does  the  smacksman  find  his  sturdy 
vessel  on  a level  keel.  One  graphic  writer,  who  has  seen  the 
ocean  in  many  quarters  of  the  globe,  and  under  all  aspects, 
states  that  he  “ never  knew  any  sea  more  ugly  than  that 
which  comes  on  the  Dogger  when  a hard  easterly  gale  blows.” 
He  had  wondered  often  that  any  one  should  be  found  to  face 
a North  Sea  gale  for  a second  time.  “ Happily,”  he  says, 

* The  last  ferry  or  “ bullock ’’-boat  disappeared  more  than  a decade 
since,  and  only  three  troll-carts  exist,  one  of  which  is  in  Norwich 
Museum,  and  two  in  Yarmouth  Tolhouse. 
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“ for  us,  the  fishermen  take  a good  deal  of  scaring.”  He 
continues  : — 

“ A powerful  steam  carrier  was  hit  by  one  unlucky  sea, 
which  not  only  burst  her,  but  shivered  her  into  tiny  scraps  ; 
strong  wire  ropes  were  snapped  like  worsted  ; wire  stays 
which  held  well,  tore  up  great  lumps  of  the  bulwarks,  and 
the  amazing  force  of  the  sea  was  shown  by  the  fact  that  the 
wood  of  the  torn  bulwarks  was  cut  as  cleanly  as  if  a huge  knife 
had  shorn  through.  One  smack  was  hove-to,  and  the  men 
were  taking  things  easily,  when  a boy  screamed  ‘ Look  out  ! ’ 
The  wave  overlapped  and  swept  her  and  her  two  masts  were 
snapped  like  carrots.  When  the  long  rush  of  water  had 
passed  and  the  vessel  had  time  to  shake  herself,  she  was  bare 
as  she  was  when  she  was  launched.  One  steamer,  ....  was 
kept  with  her  head  to  the  sea  all  night  ; the  engines  were  put 
full  speed  ahead,  but  the  vessel  did  no  more  than  hold  her 
own,  and  she  reared  at  times  until  the  captain  thought  she 
v ould  come  over  backwards.  This  was  during  a great  gale 
that  occurred  in  December,  1883,  when  hardly  a boat  escaped 
without  damage  ; the  steam  carrier  ‘ Marie’  (above  referred  to), 
owned  by  the  Baroness  Burdett-Coutts,  was  lost  with’  all 
hands,  numbering  twelve  ; five  smacks  also  went  down,  and 
about  60  lives  were  lost  in  all.” 

Speaking  of  disasters,  every  great  gale  took  its  tale  of  ships 
and  men.  In  i860,  the  “ great  May  gale  ” of  the  28th,  caused 
a terrible  loss  of  life  ; eight  vessels — brigs,  schooners,  and 
a barque— were  lost  onScrobyin  sight  of  the  town,  with  their 
crews  ; while  on  the  deep  sea  grounds  fourteen  fishing  vessels 
were  lost  with  their  crews  of  156  men  and  boys,  when  50 
widows  and  160  oiphans  were  left  destitute.  An  appeal  to 
the  town  and  nation  resulted  in  a handsome  sum  of  £10,000 
to  relieve  their  distress. 

A still  more  disastrous  gale  occurred  on  December  3rd,  1863, 
which  was  attended  by  the  loss  of  17  smacks,  besides  other 
vessels,  with  a roll  of  widows  and  orphans  greater  even  than 
that  of  the  May  gale.  Disasters,  too  numerous  to  mention, 
have  been  recorded  from  year  to  year. 

The  ferrying  of  the  fish,  in  all  sorts  of  weather,  must  be 
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carried  out,  or  the  markets  will  be  lost  ; all  is  hurry  scurry  to 
fill  up  the  small  boat  and  get  the  fish  to  the  cutter.  If  the 
carrier  reaches  the  grounds  at  night  she  announces  her  arrival 
by  firing  rockets,  when  the  vessels  will  gradually  edge  up  to 
her,  circling  around  until  within  easy  distance.  It  is  an  ugly 
job.  in  all  conscience,  forcing  the  often  too-heavily  laden  small 
boat  through  surging,  wallowing  waves  to  the  side  of  the 
cutter  ; a writer  describes  the  process  as  “ wild  work  when 
the  crowd  of  broad  shallops  make  fast  to  the  carrier’s  quarter. 
The  crashing,  the  wallowing,  the  hoarse,  sharp  shouts  of  the 
fishermen,  the  vast  lunges  of  the  steamer,  the  furious  efforts 
of  the  labouring  sailors  on  the  carrier’s  deck,  make  up  a wildly 
exciting  scrimmage.  The  men  are  active  as  cats,  cool  as 
circus  gymnasts,  and  as  strong  as  they  are  dexterous  ; so  the 
trunks  of  fish  are  soon  heaved  up  and  the  stout  rowers  make 
for  the  smacks,  which  are  cunningly  sailed  within  easy  distance 
of  the  steamer.”  Not  seldom  have  the  boats  been  swamped, 
and  the  two  luckless  fellows,  clad  in  heavy  sea-boats,  and  of 
course,  smacksmen  like,  without  lifebelts,  gone  down  into  an 
ocean  grave  in  full  view  of  their  horrified  comrades.  Items 
to  the  following  effect  were  frequent  in  the  local  papers  : — 

“ October  7th,  1873.  Three  men  lost  belonging  to  the 
smack  ‘ Ellen,’  whilst  ferrying  29  packages  of  fish  to  the 
London  carrying  steamer,  near  the  Dogger  Bank.” 

“ June  7th,  1873.  Three  of  the  crew  of  the  smack  ‘ Pioneer  ’ 
and  one  of  the  ‘ Ethelwolf’s,’  lost  at  sea  whilst  ferrying  fish 
to  the  London  carrying  steamers.” 

A few  items  culled  at  random  from  Crisp’s  “ Chronological 
History  of  Yarmouth,”*  which  refer  to  the  more  flourishing 
period  of  the  local  trawling  industry  may  be  interesting  to 
quote  : — 

“ 1874.  January  1st.  The  screw  smack  ‘Pioneer,’  built 
for  the  Steam  Carrying  Company,  launched  from  Messrs. 
Fellowes’  ship-yard  at  Southtown.  Dimensions — length  of 
keel  83  ft.  6 in.,  20  feet  beam  ; depth  of  hold,  io  ft.,  and 
capable  of  carrying  1200  packages  of  fish.  She  made  her  first 

* A small  work  compiled  mostly  from  the  columns  of  the  local 
papers. 
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trial  trip  on  the  24th,  at  a speed  of  six  or  seven  knots  an 
hour.” 

“ 1874  (Dec.).  The  returns  of  the  weight  of  fish  carried 
from  Yarmouth  by  the  Great  Eastern  Railway  this  year  were 
27,517  tons,  as  against  20,399  tons  in  *860  ; 27,222  in  1861  ; 
28,346  in  1862  ; 31,947  in  1863  ; 34,432  in  1864  ; 22,764  in 
1869  ; 26,894  in  1870  ; 31,898  in  1871  ; 27,400  in  1872  ; and 
27,864  in  1873.  The  railway  books  containing  the  returns 
from  1865  to  1868  were  destroyed  by  fire.” 

I think  I may  safely  venture  to  say  that  the  above  figures 
covered  transport  of  herrings  as  well  as  trawl-fish. 

In  the  same  little  book,  a jumbled  up  mass  of  statistics 
covering  the  Herring  and  the  Trawling  fishery,  it  was  stated 
that  in 

“ 1882.  In  Yarmouth  there  are  621  fishing  boats,  333 
being  smacks  and  the  remainder  luggers ; their  value  is 
£372,000,  and  their  nets  and  gear  £100,000  more,  . . . the 
crews  5160.  Scotch  boats  300,  and  120  smacks  from  Gorleston. 
Value  of  fish  caught  by  trawlers  of  this  port  £325,000.  . . . 
Trawl  fish  caught  in  1877,  11,863  packages  ; 1878,  39,508  ; 
1879,  3 1.072  ; 1880,  28,400  ; 1881,  24,003.  The  dues  paid  on 
the  trawl  fish  for  the  corresponding  years  were  : — £59,  £164, 
£129,  £118,  and  £100.” 

Two  items  referring  to  the  building  of  smacks  will  give 
a very  fair  idea  of  the  busy  scenes  witnessed  at  the  ship- 
yards : — 

“ 1878.  Launches  Jan.  2nd,  dandy  smack  ‘ Charlie  ’ ; 
Jan.  nth,  smack  ‘Rover’;  Feb.  7th,  smack  ‘Daylight’; 
May  16th,  dandy  cutter  ‘ Susie  ’ ; June  5th,  dandy  cutter 
‘ Moggy  ’ ; June  17th,  smack  ‘ Oak  ’ ; August,  smacks  ‘ Myrtle,’ 

‘ Prompt,’  and  ‘ Violet  May  ’ ; Aug.  29th,  trawling  smack, 

‘ Cyprus  ’ ; Sept.  ‘ Hilda,’  ; Sept.  18th,  ‘ Progress  ’ ; same 
month  ‘ William,’  ‘ Henry,’  and  ‘ Ettie.’  ” 

‘‘1884.  Launches:  Jan.  7th,  the  trawler  ‘Ethel  May’; 
Jan.  29th,  smack  ‘ Sir  Francis  Burdett  ’ ; July  26th,  smack 
‘ Volex  ’ ; July  28th,  ‘Crocus’;  Aug.  18th,  ‘Admiral’; 
Sept.  10th,  ‘ Florence  May,’  ; Nov.  smack,  ‘ David  ; ’ Oct. 
20th,  the  ‘ Annandale  ’ ; Oct.  20th,  smack  ‘ Proceed.’  ” 
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The  number  of  smacks  belonging  to  Y armouth  in  1889  was,  in 
round  figures,  some  400  vessels,  which  included  those  belonging 
to  the  Companies  and  private  individuals  ; then  suddenly  set 
in  a decay  which  was  fast  and  furious,  and  in  less  than  ten 
years,  disaster  almost  complete  and  final  had  left  us  with  a 
mere  handful  of  aged  and  almost  obsolete  boats.  Private 
owners  were  doing  badly  in  the  late  8o’s  ; those  who  were  not 
involved  in  mortgages  sold  at  a sacrifice  ; and  some  who 
had  had  smacks  off  the  Companies  failed,  the  Companies 
taking  the  trawlers,  while  local  tradesmen  had  to  whistle  for 
their  credit.  Companies  themselves,  dissolved,  and  made 
ruinous  endings  of  one-time  promising  ventures.  A few  fleets 
continued  trawling  until  the  nineties  with  some  show  of 
success,  but  the  introduction  of  steam  trawlers  at  Hull  and 
Grimsby,  the  greater  distances  to  be  travelled  in  order  to 
discover  newer  and  more  profitable  fishing-grounds,  added 
to  the  favouritism  shown  to  Lowestoft  by  the  railway 
authorities,  who  virtually  own  the  docks  and  wharves,  knocked 
Yarmouth  completely  out  of  the  field.  It  is  interesting  to 
note  that  while,  in  1862,  Yarmouth  sent  9300  tons  of  trawl- 
fish  to  London,  Lowestoft  despatched  only  1250  tons.  To-day 
matters  are  not  only  reversed,  but  Yarmouth  does  not  receive 
into  port  the  odd  50  tons  ! And  as  if  to  add  insult  to  injury, 
there  came  into  this  port  a fleet  of  weather-beaten  sailing- 
boats  purchased  in  1896.  It  was  bruited  abroad  that  a 
revival  of  the  trawl  fishery  was  about  to  take  place  ; but  for 
months  these  vessels  lay  moored  by  the  quayside,  with  sides 
and  decks  bare  of  paint,  seams  gaping,  and  tarry  hulls  blistering 
in  the  sunshine,  with  standing  rigging  ravelling  and  decaying 
in  the  strong  air.  The  only  crews  that  mustered  were  a trio  of 
watchmen,  who  lighted  fires  in  the  cabins  where  they  spent  the 
night,  not  in  peace  and  quiet,  for  whole  colonies  of  black  rats, 
starving  and  gaunt,  had  arrived  with  these  out-dated  craft. 
Boat  after  boat  was  smoked,  and  dead  rats  were  found  in  all 
directions.*  After  some  months  of  idleness  there  arose 
a clamour  among  the  Harbour  Commissioners  as  to  the 
nuisance  these  idlers  created,  and  a more  complete  dispersal 

* Vide  ‘ Notes  of  an  East  Coast  Naturalist,’  pp.  262-266. 
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took  place.  Some  were  towed  up  Breydon  and  scuttled  to 
sink  into  the  mud  in  weak  places  beside  the  walls,  where  the 
currents  threatened  to  undermine  them  ; several  were  sold 
abroad  for  conversion  into  small  coasters,*  and  the  worst 
were  hauled  ashore  and  broken  up.  Meanwhile  Grimsby  had 
been  building  and  equipping  powerful  and  up-to-date  steamers 
for  the  trawl  fishery,  and  the  laugh  went  round  against 
the  credulity  of  those  who  had  money  to  invest  in  rotten  ships. 
With  those  that  sought  other  ports  went  the  remnant  of  the 
Yarmouth  smacks  ; and  inertness  characterized  the  wharves 
and  stores  that  a few  years  since  were  human  beehives  of 
industry 

A chat  with  an  interesting  character,  one  Colby, f a crippled 
shrimper,  who  for  some  years  was  mate  of  a smack,  may  be 
worth  repeating,  giving  as  it  does  a survey  of  the  busier  days 
as  he  knew  them  from  personal  experience  : — 

“ Look  here,  Mr.  Patterson,”  said  he,  “ I’ve  been  all  through 
it ; it’s  a rum,  hard  life  ; I’d  as  soon  be  a conwick  as  go 
through  it  all  again.  Things  wasn’t  then  like  they  are  now; 
you  lived  on  rough  tack,  and  it  grow’d  a bit  monotonous. 
We’d  boiled  fish  for  breakfast — which  was  mostly  offal — dabs, 
whitings,  garnets — we  dussent  tackle  the  prime,  not  as  a rule, 
any  way,  for  turbots  and  soles  were  not  for  us.  For  dinner 
we  got  salt  meat  two  or  three  times  a week,  and  not  the 
tenderest  or  youngest  at  that,  ’specially  the  pork  ! We  had 
brown  biscuits — made  of  bad  flour,  no  doubt — they  called  ’em 
smack’s  biscuits.  One  skipper  I was  with  wouldn’t  let  us 
soak  ’em  in  our  coffee,  nor  yet  split  ’em,  and  we  had  only 
a thin  smear  of  butter  to  help  ’em  down.  We  didn’t  often 
fry  our  fish,  though  we  did  chance  times — using  oil  from  the 
cod’s  livers  to  cook  ’em  in.  Two  or  three  times  a week  we 
called  ‘ branyan  day  ’ — the}7  was  boiled  rice  and  treacle  days. 

“ I’m  speaking  of  50  year  ago.  We  used  to  start  fishing 
20  miles  east  of  Lowestoft,  and  never  went  lower  than  the 

* If  my  memory  serves  me  rightly  some  went  to  Norway,  and  were 
used  in  the  small  Whale,  and  in  line  fishing. 

t This  Colby  has  been  in  turn,  wherryman,  smacksman,  drift- 
fisherman,  shrimper,  &-c. 
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‘ Leman  and  Ower  ’ ; then  when  fish  got  a bit  scarce  we  went 
to  Botany  Gut,  off  the  Humber.  In  Smith’s  Knowle,  20  miles 
east  of  Yarmouth  Church,  we  used  to  get  a nice  lot  of  plaice, 
soles,  and  haddocks  in  eight  fathom  of  water,  lor’  the  place 
is  skimmed  out  now — and  done  for.  We  used  to  get  as  many 
fish  then  in  a six  hours’  tide  as  they  now  get  in  six  weeks. 
The  steam  trawlers  ripped  up  all  the  ‘ ross  ’-ground,  and  killed 
the  feed.  That  ross,  you  know,  is  full  of  worms  [ sabellc p, 
serpiilce,  &c.].  In  all  weathers  they’re  rippin’,  and  tearin’ 
about,  and  nothin’,  neither  feed  nor  fish,  get  half  a chance. 

“ The  greatest  number  of  boats  I reckon  was  between  1875 
and  t88o  ; and  the  longer  they  built  ’em  the  better  sea  boats 
they  were. 

“ We  used  to  take  in  about  two  ton  of  ice  afore  we  put  to 
sea  ; and  icing  was  a regular  payin’  business  in  them  days. 
There  used  to  be  three  great  thatched  ice  houses  always  busy  ; 
two  still  stand  against  the  bridge,  but  are  used  for  corn  stores. 
A fleet  of  wherries  in  them  days  used  to  bring  from  20  to  30 
tons  apiece  from  the  rivers  and  broads  to  the  ice-houses,  when 
they  were  froze  out  from  navigation,  and  it  paid  ’em  well. 
Then  the  Norway  ice  came  over  bj'  ship-loads  and  cut  them 
out,  as  ice-factories  have  ousted  them.  Things  fare  always 
changing  about,  and  for  the  workin’  men — for  the  wuss.  Ice 
was  a big  item  in  the  sailing  days  ; and  so  it  is  now  where 
they’re  mostly  sailers — as  at  Lowestoft. 

“ The  cutters  came  every  day,  when  they  could  find  the 
fleet,  sometimes  they’d  miss  us,  and  I’ve  known  a night’s 
takings  thrown  overboard  again  when  the  ice  was  short  and 
the  cutters  hadn’t  come.  The  third  and  fourth  hand  took 
the  fish  in  the  small  boat  to  the  cutter  ; I’ve  seen  men  and 
boats  swamped,  and  go  down  afore  help  could  get  to  ’em. 
I shall  never  forget  one  trip,  it  was  blowin’  a fearful  gale  of 
wind,  and  the  fourth  hand  refused  to  go  to  the  cutter  ; we’d 
got  a nice  lot  of  fish,  and  it  was  near  the  end  of  Lent,  so  I 
volunteered  to  go,  bein’  wrong  for  a mate  to  do  so.  We  got 
to  wind’ard  of  the  cutter,  and  over  with  a can  of  oil,  and  while 
it  was  workin’  towards  her,  slipped  the  little  boat  in  and  went 
along  the  smoother  water.  As  it  was,  my  hair  stood  on  end, 
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and  I wasn’t  generally  nervous.  I don’t  wonder,  with  all 
the  men  lost  around  the  Dogger,  we  sometimes  got  human 
skulls,  and  that,  in  the  trawl,  and  more  ’an  once  I’ve  seen 
a man  in  oily  jumpers,  and  boots  on,  shot  out  on  deck  with 
the  fish,  when  we’ve  opened  the  cod  end.  It  made  your  flesh 
crawl,  shovin’  of  ’em  over  again  with  a capstan  bar  or  your 
shovels,  or  what  come  handiest.  Lor,  the  Dogger’s  a regular 
ocean  cemetery. 

“ It  wasn’t  very  safe,  I can  tell  you,  when  a fleet  of  a hundred 
or  two  hundred  smacks  got  caught  in  a gale — they  fairly 
banged  into  one  another.  It  was  risky,  too,  that  hurrying 
to  the  cutter,  every  skipper  fearin’  his  boat  load  should  be 
last  or  lost.  It’s  a wild,  restless  life,  bor,  and  no  one  knows 
it  like  them  as  has  gone  through  it,  and  smacksmen  ain’t 
much  given  to  talking  of  it.  You’re  in  a nice  sound  sleep, 
though  you’re  bein’  rocked  as  if  you  was  in  a milk  churn, 
when  on  a sudden  you  hear  the  skipper  shouting,'  Busky  ! ’ 
and  up  you  rush  to  do  a trot  round  with  the  capstan  bars 
(the  crank  capstan  didn’t  come  in  till  the  dandy  rigs  came 
into  favour,  nor  the  steam  capstan  till  the  nineties) — and 
then  there  was  the  sorting,  and  gutting,  and  packing.  Then 
the  ferrying,  perhaps,  on  top  of  that.  Perhaps  you’d  only  just 
turned  in,  after  haulin’  the  small  boat  aboard,  when  you  got 
roused  out  again,  to  go  over  the  side  after  a load  of  trunks, 
and  then  on  top  of  that,  perhaps,  up  springs  a gale  o’  wind. 
Wet  clothes,  blistered  skin,  what  developed  into  sea  boils, 
and  general  out-of-sortness — that  all  came  in  with  a day’s 
work,  and  had  to  be  made  small  beer  of.  I don’t  wonder  the 
poor  little  apprentices — we  had  hundreds  in  those  days — out 
of  the  workhouses,  used  to  sob  their  little  hearts  out  in  their 
bunks,  and  wish  themselves  back  home  again. 

“ What’s  broke  up  the  Yarmouth  trawling  ? Now  you’ve 
axed  something.  Several  things,  to  my  way  of  thinkin.’ 
The  lessening  of  fish  within  decent  limits,  was  one  thing, 
that  stept  in  to  upset  things,  and  look  ’ere,  Mr.  Patterson, 
you  don’t  need  to  wonder  at  it  when  you  consider  the  hundreds 
of  big  nets  sweepin’  about  in  all  directions — thousands  of 
tons  of  small  fry  was  killed,  and  no  use  to  nobody,  not  even 
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for  manure,  for  it  wouldn’t  pay  to  take  ’em  home.  You  may 
make  nets  with  any  size  mesh  you  like,  and  when  you  get 
a big  weight  draggin’  at  the  cod  end,  them  meshes  ’ll  draw 
from  squares  into  narrow  slots,  and  when  you  get  big  fish  in 
as  well,  nothin’  ’ll  go  through,  not  even  cockles,  or  sand,  or 
mud  ! The  only  thing  on  that  point  is  proper  close  seasons, 
and  the  broken  up  feedin’  grounds  left  to  pull  theerselves  round 
again. 

“ Then  we  didn’t  get  fair  treatment  from  the  railway 
company — they  favoured  Lowestoft,  what’s  even  now  beginnin’ 
to  feel  the  pinch  of  a fish  shortage.  You  mark  my  word  ! 
Lowestoft  trawlin’  will  bust  up  afore  long,  as  sure  as  eggs  is 
eggs.  The  trend  of  the  fish  is  to  the  nor’ard — allers  nor’ard  ! 
Ain’t  they  even  now  fishin’  off  Lapland  and  far  beyond  Ice- 
land ?* 

“ If  Grimsby  had  kept  to  sailin’  boats,  as  Lowestoft  does, 
they’d  all  stand  a better  chance,  and  so  would  the  fishes,  for 
they’d  then  get  many  a day  and  even  a week’s  rest  in  bad 
weather,  when  the  boats  couldn’t  work  and  that  would  just 
about  be  a close  season  for  ’em,  wouldn’t  it  ? 

“ Bor,  workin’  expenses  too  helped  to  kill  Yarmouth  smacks. 
Who  bust  up  the  Companies  but  the  workin’  officials — same 
as  in  most  things  ! Then  Yarmouth  men  drew  money  as  soon 
as  they  stept  aboard,  Lowestoft  men  don’t — they  get  paid  by 
the  share — no  trip,  no  pay,  and  they  didn’t  get  paid  till  the 
end  of  the  trip.  Our  boats  paid  ten  shillings  out  for  towin’, 
and  ten  shillin’s  for  the  tug  coming  in.  Lowestoft  boats  seft 
that,  for  they  can  go  in  and  out  on  their  own.  Small  owners 
can  stand  on  the  wharf  at  Lowestoft  and  see  the  fish  sold 
to  a penny.  At  Yarmouth  they  had  to  pay  for  carting, 

* This  conversation  took  place  early  in  June,  1909  : a few  clays  after 
the  Chronicle  announced  that  new  and  prolific  fishing-grounds  had  been 

discovered,”  extending  for  thousands  of  miles  in  area,  with  an  abun- 
dance of  Plaice  of  finest  quality,  off  the  North  Coast  of  Lapland. 
Seve-al  trawlers  secured  over  100  tons  of  Plaice  each  in  a few  hours’ 
trawling.  Hundreds  of  steam  trawlers  were  reported  to  have  rushed 
off  to  the  new  El  Dorado.  The  fishing  grounds  there  were  stated  to 
be  blessed  with  a “ natural”  close  season,  owing  to  the  ice  during  the 
winter  months. 
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and  rail  charges,  and  trust  to  the  honesty  of  the  London 
salesman. 

" Mr.  Patterson,  the  smacks  used  to  find  a job  for  lots  of 
poor  boys — apprentices,  what  was  drawed  from  workhouses 
and  other  like  quarters,  and  a rough  time  they  had  of  it, 
though  some  preferred  it  to  what  they’d  been  used  to.  Bark- 
ing smacks  sometimes  carried  as  many  as  seven  or  eight 
apprentices  ; and  I once  know’d  a smack,  the  Hebe,  as  had 
a whole  crew  of  juveniles,  the  skipper  being  only  a boy  of 
twenty. 

“ Smacksmen  worn’t  to  be  despised  ; they  might  be  ignorant 
of  book  lamin’,  and  perhaps  the  only  one  able  to  keep  accounts 
and  write  out  the  bills  of  ladin’  was  the  cabin-boy,  but  they  was 
no  duffers  at  sea.  If  they  didn’t  make  much  out  of  the  chart 
they  got  to  know  to  an  inch  where  they  wor — and  a lot  better 
than  the  chart  could  figure  it  out  for  them  ; they’d  grope 
their  way  about  by  the  lead  by  day  or  night,  and  when  a 
scientific  skipper  would  be  fumblin’  about  in  a fog,  they’d 
know  their  bearins  to  a hand’s  breadth.  And  then  for  pluck, 
they  didn’t  know  what  danger  was ; there  was  heroes  in 
the  fleets  what  oughter  had  medals  and  pensions,  but  never 
a word  of  it  got  wind  except  some  newspaper  bloke  got  figgering 
up  some  terrible  gale,  and  reglar  pumped  information  out  of 
’em.  You  know  as  well  as  I do  how  many  a vessel  in  direst 
peril  would  have  gone  altogether,  crews  an’  all,  but  for 
assistance  rendered  ’em  by  smacksmen  at  the  risk  of  their  own 
lives.  People  ought  to  think  well  of  the  smacksman,  for  his 
hardihood,  let  alone  for  the  price  paid  for  the  fish  they  eat, 
what  have  often  been  caught  for  them  at  the  sacrifice  of 
a fisherman’s  life.” 
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IV. 

GOODYERA  RE  PENS,  Br. 

By  W.  H.  Burrell,  F.L.S. 

Read  30 th  November,  1909. 

Goodyera  repens  was  first  found  in  Norfolk  by  Miss 
Southwell,  at  Westwick,  in  July,  1885  (Trans.,  vol.  iv. 
p.  255).  The  late  Mr.  H.  D.  Geldart  reported  in  1900  that  it 
had  been  exterminated  at  Westwick,  but  that  in  the  meantime 
Miss  A.  M.  Barnard  had  found  it  in  abundance  in  the 
neighbourhood  of  Holt  (Trans.,  vol.  v.  p.  329).  In  1902 
Mr.  F.  C.  J.  Spurrell  recorded  Goodyera  in  abundance  in  the 
parish  of  Bodham  ; and  in  poor  condition  two  years  previously 
on  Beeston  Regis  common  (Journ.  Bot.,  vol.  xl.  p.  325). 
In  July,  1909,  Mr.  J.  P.  G.  Draper  identified  specimens 
found  by  Mrs.  Draper  on  heathland  at  Sheringham,  which 
I had  the  opportunity  of  seeing  under  their  guidance  in  the 
following  month.  There  were  two  clusters,  100  yards  apart, 
with  a road  between,  on  what  has 'probably  been  waste  land 
from  a remote  period.  That  the  conditions  were  not  con- 
genial may  be  inferred  from  the  dwarf  state  of  the  flowering 
spikes,  which  were  four  inches  high  compared  with  an  average 
of  ten  inches  in  pine  woods  near  Holt ; they  had  failed  to 
break  from  the  shelter  of  the  heather,  and  were  so  well 
hidden  from  view,  that  it  was  with  considerable  difficulty 
they  were  located  with  the  aid  of  cross  bearings.  Later  in 
August  another  specimen  reached  me,  which  had  been  found 
near  Holt  by  Mr.  E.  Watkin. 

I do  not  know  how  nearly  the  several  records  from  Holt 
and  Bodham  refer  to  the  same  spot,  but  I suspect  there  is 
one  principal  area,  with  at  least  one  outlying  station  half 
a mile  distant.  In  what  I term  the  principal  area,  where 
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I have  had  it  under  observation  for  the  past  eleven  years, 
Goodyera  is  in  a flourishing  condition,  with  vigorous  vegetative 
shoots,  maturing  its  capsules  well.  I have  repeatedly  seen 
it  outside  the  wood  by  the  roadside,  which  has  necessitated 
the  passage  of  a dry  ditch  and  bank,  evidence  that  it 
reproduces  itself  from  seed. 

These  outlying  plants,  with  the  more  distant  outliers  at 
Westwick,  Beeston  Regis  and  Sheringham,  involve  an  area 
of  some  thirty  square  miles,  containing  much  heathland  with 
and  without  trees.  I see  no  vital  objection  to  the  suggestion 
that,-  as  at  Sheringham  and  Beeston  Regis,  Goodyera  has 
passed  an  unobtrusive  existence  within  this  area  for  a long 
period  and  that  favourable  conditions,  such  as  tree  planting, 
develop  vigorous  colonies  from  time  to  time,  as  at  Westwick 
and  Holt. 

The  decision  arrived  at  by  Mr.  Geldart,  that  it  can  hardly 
be  regarded  as  truly  wild,  but  has  probably  been  brought  to 
the  district  with  the  Scotch  firs,  amongst  which  it  grows,  was 
endorsed  by  Mr.  Arthur  Bennett  (Journ.  Bot.,  vol.  xl.  p.  393) 
and  was  a sound  one  judged  by  the  information  available  at 
the  time,  but  more  recent  developments  may  modify  it. 
There  is  a difficulty  in  admitting  that  so  conspicuous  a plant 
should  be  overlooked  by  the  notable  botanists,  who,  in  bygone 
days  have  worked  in  the  county ; but  one  remembers  that 
comparatively  small  areas  have  been  worked  systematically, 
and  Goodyera  has,  within  my  knowledge,  been  so  repeatedly 
mistaken  for  Spiranthes  autumnalis,  that  the  failure  of 
a few  local  observers  to  detect  it  is  excusable,  especially  in 
the  days  when  the  former  was  supposed  to  be  restricted  to 
the  mountainous  woods  of  the  north  of  England  and  Scotland  ; 
nor  must  it  be  forgotten  that  the  original  discovery  of  the 
plant  in  the  county  dates  from  a chance  visit  of  members  of 
this  Society.  I have  taken  some  trouble  to  ascertain  what 
degree  of  probability  attaches  to  the  theory  that  Goodyera 
was  introduced  with  Scotch  fir.  Mr.  Hussey,  with  his  wide 
experience  as  a nurseryman,  was  most  helpful  ; he  explained 
the  system  of  cultivation  from  seeds  ; the  importation  in  the 
young  state  with  clean  roots  ; and  expressed  the  opinion  that 
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vegetation  is  not  likely  to  be  introduced  entangled  in  the 
roots,  though  it  might  come  in  the  litter,  or  with  more 
valuable  ornamental  trees  which  travel  with  a ball  of  earth. 
To  test  this  opinion  I wrote  to  three  firms  of  nurserymen  in 
Dumfries,  Elgin,  and  Kilmarnock,  who  are  directly  concerned 
in  Scotch  fir  culture,  and  they  were  good  enough  to  answer 
a series  of  questions.  They  agree  that  : — All  Scotch  fir,  in 
commerce,  is  raised  from  seed  in  nurseries  which  are  kept 
more  or  less  clean  from  weeds.  Goodyera  is  not  known  as 
a common  weed  in  their  respective  districts  and  has  never 
been  known  to  occur  in  their  nurseries.  Ordinary  planting 
sizes  are  despatched  with  clean  roots.  The  packing  usually 
employed  is  straw,  but  in  some  cases  bracken,  heather  and 
moss  are  collected  from  the  woods  and  used  in  a dry  state  to 
prevent  heating  in  transit. 

I am  the  more  inclined  to  suggest  it  being  native,  because 
during  recent  years  several  plants,  chiefly  cryptogams,  have 
come  under  notice,  which  have  emphasized  the  well-known 
fact  that  Norfolk  possesses  physical  and  climatic  conditions 
more  or  less  favourable  to  upland  or  more  northern  plants, 
and  have  driven  home  the  question  from  time  to  time  as  to 
whether  we  have  the  relics  of  a very  ancient  flora  lingering 
here  and  there.  For  instance  : — 

Ulota  Ludwigii , Brid.  A moss  found  at  Aylmerton  in  1907. 
Distribution  in  Great  Britain  : West  Sussex,  East  Norfolk, 

Merioneth,  Stirling,  West  and  Mid  Perth,  Forfar,  South 
Aberdeen,  Argyll.  Widely  distributed  in  Germany,  more 
especially  in  mountainous  woods. 

Bryum  mamillatum , Lindb.  A moss  found  at  Hunstanton 
in  1902,  previously  only  recorded  from  the  Baltic. 

Hylocomium  loreum,  B.  & S.  A moss  found  at  Blickling, 
1909.  Although  recorded  from  94  out  of  Watson’s  112  vice 
counties,  it  is  an  upland  plant,  hardly  to  be  expected  in 
Norfolk  at  150  feet  O.D.  The  following  descriptions  of  its 
habitats  indicate  its  favourite  stations 

“ Damp,  sub- Alpine  woods.” — Braithwaite. 

“ Principally  sub-Alpine.” — Dixon. 

“ In  woods,  especially  in  mountainous  districts.” — Wilson. 
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“In  Gebirgswaldungen  sehr  haufig.  In  der  Ebene 
ausserst  selten  (in  Baden  kein  Fundort  bekannt  ”) — Herzog. 
Die  Laubm  Badens. 

“In  gebirgigen  Gegenden  des  Gebietes  sehr  verbreitet ; 
in  der  norddeutschen  Tiefebene  zersfreut.  Mit  Sicherheit 
zuerst  durch  Dillenius  aus  England  als  Hypnum  loreum 
montanum  bekannt.”— Limpricht  Die  Laubm  Deutschland s, 
&c. 

M ertensia  maritiina  at  Blakeney  and  Enophorum  vagi natum 
recorded  by  Kirby  Trimmer  from  half  a dozen  stations  may 
be  mentioned  as  phanerogams  which  are  somewhat  abnormally 
placed  in  Norfolk. 

How  came  these  plants  here,  and  more  especially  how  came 
Goodyera  to  be  in  their  company  ? Were  they  brought  by  the 
forces  of  nature  in  comparatively  recent  times,  or  have  they 
maintained  themselves  here  from  a more  remote  period 
while  their  companions  have  spread  northwards  ? The 
question  may  perhaps  never  be  definitely  settled,  but 
a paragraph  from  Clement  Reid’s  ‘ Origin  of  the  British 
Flora,’  expresses  the  probability : “ New  plants  are  rarely 

introduced  at  the  present  day,  merely  because  all  the  species 
occurring  within  a reasonable  distance  have  already  had 
their  chance,  and  those  that  were  suited  to  our  climate 
established  themselves  long  ago.  The  modern  introductions 
are  mainly  weeds  of  cultivation  that  cannot  compete  with  the 
native  plants  on  uncultivated  ground,  or  are  species  from 
distant  lands.” 

If  Goodyera  is  able  to  establish  itself  on  unbroken  moorland 
in  competition  with  heather  and  can  maintain  itself  in  a strong 
colony  for  twenty  years,  its  claim  to  be  considered  native  is 
at  least  worth  consideration. 
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V. 

NAIAS  MARINA,  L„  AND  CHARA  STELLIGERA, 
BAUER,  AS  NORFOLK  PLANTS. 

By  Arthur  Bennett,  F.L.S. 

Read  30 th  November,  1909. 

Naias  marina,  Linn.  Sp.  Plant,  ed.  i t.  2.  (1753),  105. 
In  the  place  cited  Linnaeus  gives  no  actual  description,  relying 
on  the  figures  and  synonymy  he  quotes,  which,  however, 
cannot  be  mistaken. 

It  is  now  26  years  ago  that  Naias  was  found  in  Norfolk, 
and  no  other  county  has  yet  been  recorded  for  it.  Still, 
looking  at  its  distribution,  &c.,  on  the  Continent,  there  is 
really  no  reason  why  it  should  not  occur.  In  Sweden  it 
occurs  up  to  Upland  and  Gefleborg’s-lan,  in  South  Norway, 
and  in  Finland  up  to  63°  15'  N.  Lat. 

The  figure  of  the  plant  in  the  ‘Journal  of  Botany,’  t.  241 
(1883),  p.  353,  was  drawn  from  a specimen  gathered  on 
July  21st,  1883,  placed  in  shallow  water  in  a white 

dish.  It  varies  from  30  cm.  to  70  cm.  high. 

The  finding  of  this  interesting  Norfolk  plant  came  about 
in  the  following  way  : In  the  winter  of  1882-3,  I had  been 

comparing  a Dutch  Flora  with  our  Eastern  Counties,  with 
the  idea  of  tracing  on  a map  any  species  that  might  occur 
from  distributional  or  climatal  causes  in  Norfolk  or  Suffolk. 
Naias  was  one  that  seemed  to  be  very  likely  to  occur  in 
either  county  but  especially  Norfolk,  and  I settled  on  Heigham 
Sounds  and  Hickling  Staithe  as  the  part  it  was  most  likely 
to  be  found  in.  So  on  July  20th,  1883,  my  daughter  and  I, 
with  Mr.  A.  G.  More  of  Dublin,  went  to  Liverpool  Street 
Station,  had  tea  together,  and  Mr.  More  saw  us  off  by  the 
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mail  train  to  Yarmouth.  We  wanted  him  to  come  with  us, 
and  he  said  : “ If  you  will  engage  to  find  a new  British  plant 
I will  come.”  Well,  we  quite  thought  we  should,  but  to 
promise  to  do  so  was  another  thing.  Finding  our  way  to 
the  Draining  Mill  below  Heigham  Bridge,  we  engaged  the 
lad  there  and  his  boat  to  take  us  up  to  Hickling.  After 
passing  through  Kendal  Dike  into  the  Sounds,  we  here  and 
there  “ dragged  ” for  plants,  found  many  Char  as,  &c. 

Passing  through  Deep  Dike  into  Whitesley  we  took  the 
channel  near  the  keeper’s  house  to  Hickling  Broad,  and 
exactly  at  the  spot  marked  “ B M 4-6  ” on  the  6-inch 
Ordnance  Map,  my  daughter  at  the  bow  of  the  boat  brought 
up  a lot  of  aquatics  in  the  “drag.”  Passing  it  to  me,  I at 
once  saw  we  had  Naias ! Giving  a good  " Hallo,”  and 
making  the  boat  rock  considerably,  I knew  we  had  the  new 
British  plant.  Curiously  enough  three  days  after  Mr.  H. 
Groves  went  over  the  same  ground  and  found  the  Naias, 
being  accompanied  by  the  same  lad.  He  said  to  Mr.  Groves  : 
“ Be  ye  from  Lon’on  after  weeds  ? Ah,  yer  too  late.” 

He  knew  the  plant  again  as  I had  pointed  it  out  to  him. 

On  my  return  home  I at  once  posted  a fresh  specimen  to 
Mr.  A.  G.  More,  saying  : ‘‘You  ought  to  have  come,  here  is 
the  new  British  plant.” 

Since  that  date  it  has  been  found  from  the  first  post  in 
Heigham  Sounds,  all  through  Deep  Dike,  here  and  there  on 
Whitesley,  and  the  two  channels,  by  “ Rush  Hill  ” and  the 
keeper’s  house,  as  far  as  the  first  post  in  Hickling  Broad  ; 
beyond  this  I have  not  gathered  it  myself. 

In  1885  Messrs.  Hanbury  and  Holmes  found  it  growing  in 
great  abundance,  and  very  fine  in  Martham  Broad,  on  the 
right-hand  side  about  half-way  across  the  Broad,  associated 
with  Chara  stelligera. 

I looked  for  it  in  the  Old  Meadow  Dike,  and  at  the  entrance 
of  Horsey  Mere,  but  the  day  we  were  there  it  blew  so  hard 
it  was  hardly  safe  to  cross  the  Mere  ; but  it  may  be  there. 

Afterwards  I heard  the  plant  had  been  so  “ raided  ” as  to 
be  hardly  found,  and  I asked  Mr.  Cotton  to  buy  the  land. 
On  August  8th,  1888,  Mrs.  Cotton  wrote  me  that  “ her 
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husband  had  bought  the  rand  through  which  Middle  ? (Deep) 
Dike  runs,  where  the  Naias  grows,  as  you  suggested  to  him 
at  the  Linnean.”  This  was  done  with  a view  to  preserve 
the  plant. 

Naias  is  widely  distributed  over  the  world  under  various 
forms.  The  Norfolk  form  is  also  found  in  France,  Germany, 
Hungarv,  Switzerland,  Italy,  Russia,  China,  India,  United 
States,  Australia. 

I have  been  unable  to  find  any  popular  name  for  it  in 
Continental  Floras,  except  that  around  the  Lac  de  Grand- 
Lieu  near  Nantes  in  France  it  is  known  as  the  “ Herbe  qui 
pique;”  all  other  names  are  simply  a transliteration  of  the 
generic  name,  as  “ Najade  ” in  Norway,  &c. 

In  the  Lac  de  Grand-Lieu  it  occurs  in  water  1-50  to  2 m. 
deep,  and  in  the  Jura  Lakes  2 to  3 m.  deep. 

Chara  stelligera,  Bauer,  in  Moesl.  Handb.  ed.  3,  iii.  (1834), 
p.  1665. 

Chara  obtusa,  Desv.  in  Lois.  Not.  FI.  France  (18x0),  p.  136. 

Lychnothamnus  stelliger,  A.  Braun,  in  Frag.  Monog.  d. 
Characien  (ed.  Nordstedt)  (1882). 

Nitellopsis  stelligera,  Hy.  Bull.  Bot.  Soc.  France  (1905) 
p.  52. 

In  July,  1880,  I was  at  Filby  Broad  and  Flegg  Burgh  Fen, 
and  on  going  back  towards  the  bridge  at  about  the  spot 
where  the  chain  shows  the  division  between  Flegg  Burgh 
and  Filby,  I brought  up  on  my  “ drag  ” a lot  of  Char  as. 
I filled  my  vasculum  with  them,  not  having  time  to  examine 
them.  On  reaching  home  I found  several  pieces  of  a Chara, 
but  almost  in  a paste,  that  I did  not  recognise  ; but  a piece 
of  about  2 inches,  with  a few  “ star  bulbils,”  at  once  put  me 
on  the  track.  I saw  it  could  be  no  other  than  Chara  stelligera, 
Bauer,  of  which  I had  specimens  from  the  author  himself 
gathered  near  Berlin. 

No  opportunity  occurred  to  go  again  until  September  of 
the  same  year,  when  I took  some  foolscap  and  blotting  paper 
prepared  to  mount  them  in  situ,  as  this  species  like  some 
others,  cannot  be  carried  for  any  time  without  becoming 
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a mass  of  jelly.  I got  a fair  number  of  specimens,  and  some 
with  good  fruit,  which  is  very  rare  even  in  Europe. 

Again,  in  August,  1881,  I gathered  it,  one  of  which  I sent 
for  exhibition,  along  writh  a sketch  made  on  the  boat  at  the 
same  time. 

Since  that  date  it  has  been  found  : — 

1.  In  the  Thurne  or  Hundred  Stream  from  just  beyond 
Kendal  Dike,  all  the  way  to  Martham  Broad,  in  thick  masses, 
but  much  smaller  than  the  Filby  specimens.  24.7.1899. 

2.  Martham  Broad  with  Naias  marina,  by  Messrs.  Hanbury 
and  Holmes,  1885. 

3.  Old  Meadow  Dike  to  Horsey  Mere. 

4.  Heigham  Sounds,  sparingly,  with  the  Naias. 

5.  From  below  Stalham  Staithe  all  the  way  to  Barton 
Broad,  the  plant  like  the  Thurne  examples.  4.8.1884. 

6.  Rockland  Broad.  23.7.1887. 

7.  Hickling  and  around.  Mr.  and  Mrs.  Cotton  in  1890  ! 

Hants.  Sowley  Pool,  August,  1900.  Rev.  Bullock- 

Webster. 

Surrey.  Near  Walton-on-Thames.  1885.  H.  Groves. 

Devon  S.  Pool,  Slapton  Sands.  1884.  H.  Groves. 

The  distribution  of  this  species  as  given  by  Nordstedt,  l.c., 
is : — Sweden ! Finland,  Russia,  Prussia ! Belgium,  rare, 
England  ! France,  Austria,  and  a large  form  (i  ulvoides  in 
Italy. 

In  a letter  dated  11.9.1896,  Mr.  H.  D.  Geldart  wrote  that 
at  that  date  “ There  wras  any  quantity  of  the  Naias,  but  that 
Chara  stelligera  seems  almost  to  have  disappeared  the  last 
year  or  two  ; if  found  at  all,  is  very  weakly.”  This  is  quite 
in  keeping  with  the  order,  especially  the  Tolypella  section  : 
they  appear  and  disappear  in  a most  extraordinary  manner. 
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REPORT  OF  DELEGATE  TO  CORRESPONDING 
SOCIETIES’  COMMITTEE  OF  THE  BRITISH 
ASSOCIATION. 

By  W.  A.  Nicholson,  Hon.  Sec. 

Read  30 th  November.  1909. 

On  25th  and  26th  October  last  I attended  the  Conference  of 
Delegates,  of  the.  Corresponding'  Societies,  ofc  the1  British 
Association,  as  your  representative.  The  two  meetings 
took  place  in  the  rooms  of  the  Geological  Society,  Burlington 
House,  commencing  at  10.30  each  morning.  On  the  preceding 
Sunday  afternoon,  a visit  to  Kew  Gardens  had  been  arranged, 
but  owing  to  a misunderstanding  I did  not  attend. 

The  meeting  on  25th  commenced  with  an  Address  by 
Prof.  A.  C.  Haddon,  the  main  point  of  which  was  the 
importance  of  conserving  anything  dealing  with  the  earlier 
history  of  our  country,  and  the  usefulness  of  local  societies 
for  assisting  such  endeavours. 

Prof.  Haddon’s  paper  was  followed  by  a demonstration  by 
Mr.  J.  Gray  on  the  Objects,  Methods,  and  Local  Organisation 
of  National  Anthropometry,  and  on  the  following  morning 
several  of  the  Delegates  submitted  to  a series  of  measurements. 

Two  other  subjects  were  on  the  paper  for  discussion,  viz.  : — 
“ The  Question  of  a Publication  Fund  to  aid  Scientific  Societies 
in  publishing  Original  Work,”  introduced  by  Professor 
R.  Meldola,  and  : — “ The  Financial  Position  of  our  Local 
Societies,”  introduced  by  Mr.  John  Hopkinson.  It  was 
decided  to  have  one  discussion  on  the  two  subjects.  The 
discussion  finally  centred  on  two  questions  : (a)  whether  it 
was  desirable  to  approach  the  Postmaster-General  with  a view 
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to  obtain  a reduction  on  postage  of  scientitic  publications, 
and  {b)  whether  the  Government  should  be  applied  to  for 
aid  in  publishing  the  results  of  the  work  of  scientific  societies. 
Sir  A.  Pedler  (British  Science  Guild)  stated  that  the  Post- 
master-General had  already  been  approached  on  the  former 
subject,  and  though  sympathetic,  had  decided  that  the 
departmental  difficulties  were  too  great  to  allow  it.  The 
Conference  of  Delegates  agreed  to  support  any  further  action 
of  the  British  Science  Guild  in  this  direction.  The  question 
of  State  Aid  toward  publication  of  Scientific  work  was  finally 
left  for  the  consideration  of  the  Committee  of  the  Conference. 

The  Delegates  visited  the  British  Museum  (Nat.  Hist.)  on 
Monday  afternoon,  and  on  Tuesday  afternoon  the  Zoological 
Gardens. 


VII. 

THE  COMMONS  OF  NORFOLK. 

By  W.  G.  Clarke. 

Read  2 2nd  February,  1910. 

Until,  in  the  prehistoric  period,  man  began  to  make  permanent 
settlements,  and  brought  to  an  end  his  nomadic  career,  the 
land  of  the  country  may  be  said  to  have  been  common  and 
waste,  all  wandering  whithersoever  they  would,  and  none  to 
say  them  nay  within  recognised  tribal  Emits.  The  beginnings 
of  agriculture  necessitated  some  sort  of  settlement  and  the 
most  fruitful  areas  were  brought  into  cultivation  by  the  joint 
efforts  of  the  family  or  tribe,  and  beyond  and  between  the 
various  settlements,  was  waste.  With  an  increased  population 
and  an  extension  of  agriculture,  more  land  was  cultivated, 
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being  for  the  most  part  divided  into  strips  which  were  held 
by  individuals  for  six  months  of  the  year,  and  used  as  grazing 
grounds  by  the  community  for  the  remaining  moiety  ; pasture 
land  was  similarly  held  by  householders  until  mown,  and  then 
the  boundaries  were  removed,  and  for  six  months  it  was  common 
to  all  the  dwellers  in  the  village.  Between  the  lands  thus 
used  by  the  various  village  communities  there  was  in  many 
cases  a belt  of  waste,  or  “ no  man’s  land  ” used  for  hunting, 
for  fuel,  for  timber,  or  for  feeding  swine. 

With  the  gradual  development  of  the  manorial  system,  in 
theory  much  of  this  was  altered,  but  in  practice  the  changes 
were  not  very  important.  The  lord  of  the  manor  had  his 
own  demesne  lands  ; all  the  tenants  still  held  their  strips  in 
the  common  arable  fields  and  their  rights  of  mowing  in  the 
common  meadows,  both  for  six  months  of  the  year  being 
common  pasturage,  though  the  number  of  animals  for  each 
tenant  was  subject  to  strict  regulation.  As  to  the  waste 
lands  under  the  manorial  system,  there  are  divergent  views, 
one  school  of  antiquaries  holding  that  all  waste  within  manorial 
limits  was  subject  to  the  regulation  of  the  lord  of  the  manor, 
while  others  hold  that  his  title  was  purely  nominal  and  that 
the  waste  was  the  common  land  of  the  community,  not  subject 
in  any  way  to  the  wrill  of  the  lord  of  the  manor.  For  both 
views  there  is  evidence  and  it  is  obvious  that  practice  was 
not  uniform,  though  it  seems  to  me  that  the  case  for  considering 
the  waste  land  a survival  of  the  communal  period  of  ownership 
is  much  stronger  than  that  for  believing  it  to  have  originated 
in  the  comparatively  modern  manorial  system  and  to  have 
been  granted  at  the  will  of  the  lord  of  the  manor.  The 
interest  of  manorial  lords  in  the  common  lands  has  always 
been  small  and  when  it  has  become  necessary  to  place  values 
upon  the  relative  interest  of  the  lord  of  the  manor  and  the 
commoners,  the  interest  of  the  lord  has  generally  been  taken 
as  about  one-sixteenth. 

However,  it  is  well  to  bear  in  mind  that  in  the  early  parish, 
both  pre-Conquest  and  post-Conquest,  with  the  exception 
of  the  demesne  lands,  the  tenants  of  the  manor  only,  in  some 
cases,  the  general  body  of  the  inhabitants  in  others,  had 
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well-defined  lights  for  six  months  of  the  year  over  all  the  arable 
and  pasture  land  and  over  all  the  waste  ground  or  bruery. 

These  rights  have  gradually  been  lost.  In  the  13th  century 
the  Statute  of  Merton  enabled  lords  of  manors  to  enclose 
large  tracts  of  common  land  if  a jury  agreed  that  enough  was 
left  for  the  lord’s  tenants,  and  in  the  following  centuries 
many  commons  were  imparked  for  the  purpose  of  stocking 
deer.  The  Statute  of  Westminster  II.  caused  further  en- 
closures. and  hardly  a century  passed  but  what  the  rights  of 
the  holders  of  common  rights  were  encroached  upon  legally 
or  otherwise,  despite  local  rioting  and  even  rebellion,  for  the 
biggest  insurrection  Norfolk  has  known,  that  of  Kett  and  his 
followers,  was  mainly  due  to  the  enclosure  of  common  land. 
Sir  Anthony  Fitzherbert  in  his  ‘ Book  of  Surveying,’  (1523) 
says,  “ for  the  most  part  the  lords  have  enclosed  a great  part 
of  their  waste  grounds  and  straitened  their  tenants  of  their 
commons  therein,”  and  after  the  suppression  of  the  monasteries 
many  further  common  rights  were  extinguished. 

Notwithstanding  these  various  enclosures  it  is  probable 
that  at  the  beginning  of  the  18th  century  quite  half  the  land 
in  Norfolk  was  commonable.  Then  began  the  Enclosure 
Acts  which,  as  regards  the  commons,  were  most  disastrous 
of  all.  In  abolishing  the  economically  wasteful  open-field 
system  of  land  tenure  they  did  good,  but  not  only  were  the 
public  rights  on  most  of  the  arable  land  of  the  county 
extinguished,  but  further  allotments  of  the  commonable 
wastes  were  made  to  private  owners.  Dr.  Gilbert  Slater’s 
standard  work  on  the  enclosure  of  common  fields  shows  that 
in  Norfolk  the  area  thus  dealt  with  in  the  18th  and  19th 
centuries  was  442,986  acres  or  32.3  per  cent,  of  the  total  area 
of  the  county.  And  this  does  not  include  Acts  passed  for 
the  enclosure  of  common  land  only.  In  1796  the  area  of 
unimproved  commons  was  put*  at  80,000  acres,  and  of  sedgy 
and  swampy  ground  at  1500  acres  ; reduced  in  Kelly’s  Direc- 
tory (1891)  to  12,869  acres  of  common  or  waste  land. 

Dr.  Slater  has  pointed  outf  that  the  preambles  of  Norfolk 

* Britton’s  1 Norfolk,’  p.  100. 

f 'Geographical  Journal,’  January,  1907. 
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Enclosure  Acts  read  peculiarly.  That  of  Thetford,  for  example, 
was  “ for  dividing,  allotting  and  inclosing  the  Whole-year 
lands,  open  and  Common  Fields,  Half-year  or  Shack  Lands, 
Warrens,  Heaths,  Commons,  Commonable  Lands,  and  Waste 
Grounds.”  The  area  of  the  three  Thetford  parishes  at  that 
time — 1806 — was  6976  acres,  of  which  no  less  than  5941 
were  dealt  with  by  the  Enclosure  Act.  The  Sedgeford 
Enclosure  Act  refers  to  “ whole-year  lands,  brecks,  common 
fields,  half-year  or  shack  lands,  commons  and  waste  grounds.” 
and  “ rights  of  sheep-walk,  shackage  and  common.”  Dr. 
Slater  states  that  the  variety  of  these  rights  is  peculiar  to 
Norfolk,  and  he  considers  it  a Teutonic  characteristic,  while 
the  “ whole-year  lands  ” — those  made  to  bear  a crop  every 
year — were  “ held  and  cultivated  in  just  the  same  way  as 
the  village  lands  in  North-West  Germany.” 

Generally  speaking,  commons  may  therefore  be  considered 
survivals  of  the  vast  extent  of  land  formerly  held  by  the 
community  and  gradually  lost  by  successive  enactments. 
For  a variety  of  reasons  they  do  not  fulfil  so  useful  an  economic 
purpose  as  they  did  in  days  gone  by.  Of  the  commons  in 
Norfolk  at  the  present  day  some  were  allotted  under  En- 
closure Acts  ; others  are  considered  “ waste  of  the  manor,” 
and  therefore  in  a sense  the  property  of  the  lord  of  the  manor, 
though  he  has  no  power  to  enclose  them  ; while  others  are 
fuel  allotments,  managed  by  trustees,  and  used  by  the  poor 
for  obtaining  fuel,  with  the  sporting  rights  in  most  cases 
let.  On  most  of  the  commons  where  the  pasture  is  good, 
so  much  per  head  is  paid  for  the  “ goings  ” or  rights  of  pastur- 
age. Economically,  commons  of  various  kinds  provide 
grazing  for  the  small-holder’s  and  cottager’s  stock,  furze  and 
peat  for  fuel,  wood  for  the  erection  of  sheds,  rush  and  sedge 
for  litter,  water-cress,  mushrooms,  blackberries  and  other 
edible  fruits,  and  places  remote  from  dusty  roads  where  all 
may  walk  with  freedom  and  view  nature  in  the  wildest  aspects 
which  such  a county  as  Norfolk  can  furnish.  Evidence  of  the 
antiquity  of  commons  is  furnished  by  a Norfolk  simile 
“ As  old  as  Carlton  Common  ”*  ; but  that  at  East  Carleton — 
* Rye’s  ‘History  of  Norfolk,’  p.  304. 
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probably  meant — has  been  enclosed,  ploughed,  and  partly 
planted  with  trees,  for  several  decades. 

Commons  are  usually  the  least  productive  land  in  the 
county,  and  as  a consequence  generally  consist  either  of 
low  land  bordeiing  water-courses  with  coarse  pasturage, 
J uncus  and  Carex,  or  uneven  heathy  land  with  a furze,  bracken 
and  heather  association.  But  though  there  is  a general 
resemblance  between  the  commons  of  the  county,  there  are 
many  local  differences  consequent  upon  changes  in  soil,  the 
heathy  commons  upon  the  chalk  lands  of  the  west  differing 
from  those  oir  the  crag  north  of  Norwich,  or  on  the  glacial 
gravels  and  boulder  clay  to  the  south.  Even  on  the  common 
marshes  there  is  a difference  between  those  in  the  valleys 
of  the  Little  Ouse  and  Waveney,  those  in  the  Wensum  valley, 
and  the  “ wet  ” commons  of  East  Norfolk. 

Having  never  been  cultivated  and  in  many  cases  rarely 
subject  to  alteration  by  man,  these  commons  are  among  the 
most  intei'esting  parts  of  the  county  to  the  naturalist,  for 
on  them  to  a much  greater  degree  than  elsewhere  there  has 
been  an  almost  undisturbed  succession  of  fauna  and  flora 
from  post-glacial  times,  Yet  notwithstanding  this  I cannot 
find  that  any  individual  commons  have  ever  been  adequately 
described  with  the  exception  of  that  at  East  Ruston.*  Nor 
do  they  appear,  even  in  such  a county  of  naturalists  as 
Norfolk  has  been  for  the  past  century,  ever  to  have  x'eceived 
the  attention  they  deseiwe  from  workers  in  any  branch  of 
science.  It  is  true  that  some  of  the  workei's  in  Norwich, 
for  example,  are  familiar  with  a few  of  the  local  commons 
and  visit  them  sporadically  for  the  purpose  of  natui’e-study, 
but  it  is  obvious  that  any  desci'iption  of  a common,  to  be  at 
all  complete  needs  to  be  the  result  of  observations  extended 
over  at  least  a year,  and  during  most  of  the  twelve  months. 

To  compile  a list  of  Norfolk  commons  from  my  own 
knowledge  and  by  soliciting  the  help  of  a number  of  coi'res- 
pondents  seemed  to  me  impossible.  My  method  has  therefore 
been  to  examine  carefully  all  the  Ordxxance  Survey  Sheets  of 


* Trans.  Norfolk  and  Norwich  Nat.  Soc.,  vol.  viii.  pp.  631-666. 
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Norfolk  on  the  scale  of  6 inches  to  the  mile — a total  of  444 — 
and  note  all  the  commons  and  waste  places.  This,  however, 
was  obviously  open  to  error,  as  many  place-names  with 
“ Common  ” still  persist,  although  the  land  has  been  enclosed 
for  a century  or  more,  and  is  now  arable  and  inaccessible  to 
the  public.  Other  places  where  the  word  “ Common”  does  not 
occur,  such  as  Ringland  Hills,  Bryant’s  Heath,  Felmingham, 
and  Lye’s  Heath,  Chedgrave,  are  also  apt  to  be  overlooked 
unless  one  has  a personal  knowledge  of  the  locality.  So  far 
as  possible,  however,  I have  had  my  lists  checked  by  persons 
resident  in  the  various  districts,  from  whom  I have  also  sought 
information  as  to  the  character  of  the  various  commons,  but 
despite  this  I cannot  claim  that  my  list  is  neither  imperfect 
nor  inaccurate.  All  I can  claim  is  that  it  is  the  first  attempt 
to  compile  a list  of  the  commons  and  village  greens — only  a 
few  of  the  many  gravel,  marl  and  chalk  pits  are  included  for 
special  reasons — of  the  county  still  accessible  to  the  public, 
and  used  as  a basis  may  some  day  result  in  the  publication 
of  a perfect  list.  Nevertheless  if  the  attention  of  naturalists 
should  by  this  means  be  drawn  to  the  study  of  the  fauna  and 
flora  of  these  areas  my  purpose  will  have  been  fully  served. 

So  far  as  I have  been  able  to  ascertain,  land  accessible  to 
the  public,  and  in  some  way  owned  by  them,  is  to  be  found 
in  157  of  the  802  parishes  in  the  county,  the  total  area  being 
approximately  11,324  acres.  The  largest  area  of  common 
land  in  any  one  parish  is  Massingham  Heath  which  is  about 
730  acres  in  extent,  in  addition  to  132  acres  in  two  commons. 
Other  large  commons  in  the  neighbourhood  are  those  of 
Bircham  (about  222  acres),  Syderstone  (about  206  acres),  and 
West  Rudham  (about  183  acres).  Part  of  the  fen  itself  is 
Feltwell  West  Fen  (360  acres),  while  on  its  borders  are  Roydon 
Common  (about  670  acres),  and  Foulden  Common  (about 
306  acres).  Adjoining  Thetford  is  Bavnham  Cross  Common 
with  an  area  of  about  200  acres.  In  the  northern  part  of  the 
county  there  is  a large  area  of  heaths  over  which  there  are 
certain  public  rights  in  Kelling,  Salthouse  and  Weybourne  ; 
heather-covered  fuel  allotments  of  181  acres  and  159  acres  in 
Marsham  and  Hevingham  ; big  “ wet  ” commons  in  East 
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Ruston  and  Honing  ; and  Brisley  Green  with  an  area  of  170 
acres.  At  Yarmouth  the  North  and  South  Denes  have  an 
area  of  about  363  acres.  The  largest  of  the  South  Norfolk 
pastures  is  Wacton  Common  with  an  area  of  273  acres,  and 
the  mowing  marsh  at  South  Lopham  has  an  area  of  230  acres. 
Close  by  Norwich  there  is  Costessey  Common,  270  acres  in 
extent,  and  Household  Heath  170  acres,  the  latter  with  more 
interesting  associations  than  any  other  area  of  common  land 
in  Norfolk. 

In  the  accompanying  list  I have  first  given  the  name  of 
the  parish,  then  the  name  of  the  area,  and  the  number  of  the 
Ordnance  Survey  6 inches  to  the  mile  quarter-sheet  or  sheets 
on  which  it  is  to  be  found.  As  briefly  as  possible  there  follows 
a description  of  the  physiography  of  the  place  mentioned, 
indicating  somewhat  of  its  possibilities  to  the  naturalist. 
Finally  the  area  is  given,  accurately  where  the  figures  are 
unqualified,  but  approximately  where  preceded  by  “about,” 
having  in  the  latter  instance  been  estimated  by  means  of 
tracings  from  the  6-in.  maps,  the  chief  object  being  to  give 
a rough  idea  of  the  size  of  the  common,  or  village  green. 

Alby-with-Thwaite.  “ Low  Common.”  19  S.E.  Furze 
and  marsh.  About  19a. 

Aldborough.  “ Green.”  19  S.W.  About  6a. 

Alderford — See  Swannington. 

Anmer.  “ Minque.”  23  N.E.  Furze  and  pasture,  shoot- 
ing let.  About  62a. 

Ashill.  “ Common.”  72  N.W.  Pasture  and  furze.  38a. 
“ Green.”  72  N.W.  Pasture  with  “ Holl  Mere.”  5a.  Allotted 
1786  for  cottagers  with  £5  rental. 

Aylmerton.  “ Common.”  11  S.  W.  Pasture.  About  6a. 

Barton  Turf.  “ Fen.”  40  S.E.  Marsh  with  Myrica  gale, 
Parnassia,  Menyanthes,  &c.  Allotted  for  poor  1810.  30a. 

Bawdeswell.  “ Heath.”  37  S.E.  Heather,  furze  and 
pasture,  shooting  let.  Allotted  1808.  About  40a. 

Beeston  Regis.  “ Back  common.”  11  N.W.  Pasture  with 
furze.  About  4a.  “Common.”  11  N.W.  and  S.W.  Pasture 
with  heather,  furze,  bracken  and  marsh.  About  50a. 

Beetley.  “Common.”  37  S.W.  and  49  N.W.  Pasture  and 
furze.  Allotted  1775.  20a. 
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Billingtord  (near  East  Dereham).  “ Common.”  37  S.W. 
Pasture,  bracken  and  furze,  shooting  let.  50a. 

Billingford  (near  Diss).  “ Common.”  no  N.E.  Pasture 
and  furze.  Allotted  1806.  About  12a. 

Blickling,  “ White  Top  Common.”  27  S.E.  and  28  S.W. 
Trees,  scrub,  and  old  pit.  About  12a. 

Bio’  Norton.  “ Fen.”  109  N.W.  Reed-swamp  by  Little 
Ouse,  little  grazing.  Allotted  1822.  25a.  “ Fen.” 

109  N.W.  Marsh.  About  10a.  About  i860  each  occupier 
had  the  sole  right  to  a narrow  strip  running  from  road  to 
river.  Each  householder  now  has  f acre.  Shooting  let. 

Booton.  “Common.”  38  N.W.  Little  pasture  and  furze, 
mainly  mowing  marsh  with  peaty  pools  and  large  area  of 
alder  scrub,  with  Aquilegia  and  Lastrea  Melypteris.  Shooting 
let.  No  wood  may  be  cut  between  April  24th  and  June  24th. 
20a. 

Boughton.  “Fen.”  70  S.W.  Pasture  and  mowing  marsh. 
Turf  cut  to  small  extent.  Cottagers  have  the  right  of  grazing 
cattle  and  mowing,  the  latter  on  a certain  date  in  September. 
44a.  2r.  22p.  “ Green.”  70  S.W.  Pasture.  About  2|a. 

Braconash.  “ Common.”  87  N.W.  Oak  trees,  pools, 
and  pasture.  About  8a.  “ Marsh  Green.”  87  N.W.  Pasture 

and  pools.  About  ija. 

Bradfield.  “ Common.”  20  S.W.  Marshy  pasture. 
About  14a.  “ Hill.”  29  N.W.  Sandy  hillock,  covered  with 

furze.  About  5a. 

Bramerton.  “ Common.”  76  N.W.  Grass,  scrub  and 
Norwich  Crag  pit.  About  4|-a. 

Brandiston.  “ Common.”  38  S.E.  Rough  pasture  with 
Juncus,  drained.  About  23a. 

Bressingham.  “Fen.”  109  N.E.  Mowing  marsh,  allotted 
1802.  A certain  piece  is  associated  with  each  cottage  of  less 
than  £10  rental,  occupied  by  a bona-fide  labourer,  who  cuts 
sedge  or  turf  without  restriction.  24a.  or.  I5p. 

Brisley.  “ Bexham  Common.”  36  S.E.  Pasture  with 
much  furze  and  bracken.  About  4a.  “ Green.”  36  N.E. 

and  S.W.  Pasture  with  much  furze  and  several  ponds.  170a. 
“ Harper’s  Green.”  36  N.E.  Pasture  with  much  gorse  and 
several  ponds. 
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Burgh  St.  Margaret.  “ Common.”  65  N.E.  Marsh,  reed- 
swamp  and  pasture,  with  Miniature  Rifle  Club  range.  Shoot- 
ing let.  Allotted  1804.  Mowing  begins  on  the  last  Tuesday 
in  July,  the  signal  to  start  being  the  firing  of  a gun  at  6 a.m. 
106a.  ir.  24p. 

Caldecote.  “ Oxburgh  Fuel  Allotment.”  Mowing  marsh  ; 
much  low  swamp  with  Utricularia , reed,  Juiicus,  Carex,  and 
willow.  Irregular  ridges  intersect  swamp  with  Aquilegia, 
thorn,  birch,  &c.  The  marsh  is  mown  on  a date  fixed  by  the 
cottagers  annually.  The  man  employed  puts  the  litter  in 
heaps  and  receives  about  is.  for  each  heap  ; these  are  numbered 
and  the  ownership  for  each  is  settled  by  drawing  lots.  Shoot- 
ing let.  12a. 

Castleacre.  “ Broadmeadow  Common.”  47  N.W.  Pasture, 
marsh.  About  15a.  “Common.”  47  N.W.  Pasture,  marsh, 
reeds,  heather.  About  35a.  “ Emanuel’s  Common.”  47 

N.E.  Pasture,  marsh.  About  30a. 

Caston.  “ Green.”  84  N.E.  Pasture.  About  ia. 

Chedgrave.  “ Common  ” or  “ Lye’s  Heath.”  89  N.W. 
Furze.  About  10a. 

Coltishall.  “ Ling  Common.”  40  S.W.  Pasture  and  furze. 
About  4a. 

Congham.  “ Common.”  34  N.W.  Marsh  and  heath  with 
Scotch  firs,  inhabitants  cut  brakes,  shooting  let.  19a. 

Corpusty.  “ Common.”  27  N.E.  Pasture  and  marsh 
enclosed  by  District  Council,  but  used  as  playground  when 
dry.  About  49a. 

Costessey.  “ Common.”  50  S.E.  and  62  N.E.  Furze, 
bracken,  pasture,  and  marsh  with  pools.  Allotted  i860. 
270a, 

Crostwick.  “ Common.”  51  S.E.  Pasture,  marsh, 
heather,  blackthorn  scrub.  30a. 

Crostwight.  “ Common.”  29  S.E.  Marsh  with  Drosera 
and  Parnassia,  some  furze  and  a good  deal  of  scrub.  About 
27a.  “ Heath.”  29  N.E.  and  S.E.  Heather  and  furze. 
About  38a. 

Denver.  “ Sluice  Common.”  69  S.W.  Pasture.  About 
21a.  “ Whin  Common.”  69  S.W.  Pasture  and  furze. 
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About  ioa.  Both  managed  by  Court  Leet  held  annually  and 
governed  by  bye-laws. 

Dickleburgh.*  “ Langmere  Green.’’  106  S.W.  Pasture. 
About  5 a. 

Diss.  “ Denmark  Green.”  no  N.W.  Pasture.  Vested 
in  the  lords  of  the  manors  and  churchwardens.  About  a. 

Docking.  “ Common.”  15  N.W.  Bracken,  furze,  and 
pasture.  About  152a. 

Downham  Market.  “ The  Howdale.”  69  N.W.  Pasture. 
About  9a. 

Dunston.  “ Common.”  75  S.E.  Pasture,  furze,  scrub 
and  some  trees.  About  I2ia. 

East  Beckham.  “ Common.”  10  S.E.  and  11  S.W. 
Pasture  and  furze.  About  16a. 

East  Bilney.  “ Common.”  36  S.E.  Marshy  pasture. 
6a. 

East  Bradenham.  “ Green.”  60  S.W.  Pasture.  About 
5a. 

East  Dereham.  “ Badley  Moor.”  61  N.W.  Pasture  and 
marsh.  26a.  ir.  139.  “ Etling  Green.”  49  S.W.  Pasture. 

All  common  rights  now  in  one  ownership.  About  18a. 
“ Neatherd  Moor.”  49  S.W.  Pasture,  furze,  and  large  pond. 
Under  control  of  Urban  District  Council.  46a.  3r.  i8p. 
“ Potter’s  Fen.”  61  N.W.  Pasture  and  marsh,  ioa.  or.  I5p. 
“jRush  Meadow.”  48  S.E.  and  49  S.W.  Pasture  and  swamp. 
About  48a.  Badley  Moor,  Potter’s  Fen  and  Rush  Meadow 
were  allotted  for  fuel  and  pasture  in  1815. 

East  Harling.  “ Fen.”  95  S.W.  Heather  and  rough 
pasture.  About  28a.  (remaining  half  let  in  allotments). 

East  Lexham.  “ Poor’s  Land.”  47  N.E.  Pasture. 
Allotted  179  7.  2a. 

East  Runton.  “ Abb’s  Common.”  n S.W.  Pasture. 
About  5a.  “ Common.”  11  S.W.  Pasture.  About  5a. 
“ Green’s  Common.”  11  S.W.  Rough  pasture.  About  4a. 

East  Ruston.  “ Dyball’s  Common.”  29  S.E.  Reed- 
swamp,  heather,  furze.  19a.  3r.  34p.  “ Fox  Common.” 

29  ,N.E.  Furze,  ioa.  or.  I4p.  “ Gravel-pit  Allotment.” 
Furze,  pasture  and  gravel-pits.  18a.  3r.  I5p.  “ The  Holmes.” 
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29S.E.  Furze,  swamp,  few  alders.  30a.  ir.  op.  "Lambert's 
Hill  Allotment,”  29  S.E.  Furze,  pasture  and  gravel-pits. 
92a.  or.  i2p.  Little  Allotment.”  29  S.E.  Furze  and 
gravel-pit.  6a.  31-.  19P.  " Mown  Fen  and  New  Bridge 

Marsh.”  30  S.W.  Few  sallows,  little  reed,  mostly  swamp. 
36a.  3r.  8p.  “ Old  Staithe.”  29  S.E.  Pasture.  3r.  I7p. 
“South  Fen  or  Smeath.”  29  S.E.  Few  sallows,  little  reed, 
swamp.  Allotted  1806.  42a. 

East  Walton.  " Common.”  46  N.W.  and  N.E.  Pasture, 
and  swamp,  with  reed.  Shooting  let.  About  132a. 
“ Lamb’s  Common.”  46  N.W.  Pasture  and  furze.  About  39a. 

East  Winch.  " Common.”  46  N.W.  Pasture,  furze 
and  bracken.  80a. 

Elsing.  " Heath.”  49  N.E.  Furze  and  bracken.  About 
22|a. 

Fakenham.  “ Recreation  Ground.”  25  N.W.  Pasture 
and  marsh.  Accessible,  grazing  let.  Allotted.  5^a. 

Felmingham.  “ Heath  ” or  " Bryant’s  Heath.”  28  N.E. 
29  N.W.  and  S.W.  Heather  and  furze.  Shooting  let. 
About  37a.  “ Low  Common.”  28  S.E.  Marlpit,  with  pools, 

rough  pasture.  Allotted  1808.  About  iia. 

Felthorpe.  “ Common.”  51  N.W.  Bracken,  heather, 
Scotch  firs,  and  mowing  marsh.  Allotted  1870.  46a. 

Feltwell.  “ West  Fen.”  91  N.E.  Rough  fen,  pasture 
and  turf  pits.  Allotted  1813.  360a. 

Flordon.  “ Common.”  87  N.W.  Pasture,  mowing  marsh 
furze,  scrub  and  pools.  Common  to  copyhold  tenants  of  Sir 
Kenneth  Kemp’s  manor.  33a.  ir.  i7p. 

Foulden.  “ Borough  Fen.”  70  S.W.  and  S.E.  Marsh. 
“ Common.”  70  S.E.  Marsh  with  pools,  furze,  bracken, 
broom  and  pasture.  Both  allotted  1781  for  occupiers  of 
ancient  cottages.  Grazed  from  May  to  Michaelmas.  79  head 
of  cattle  thereon  in  1909.  Fen  reeves  appointed.  Shooting 
let.  306a.  gr.  29P. 

Fritton.  “ Common.”  97  N.W.  and  N.E.  Pasture,  let 
in  “ goings  ” ; little  furze.  70a. 

Fulmodestone.  " Common.”  26  N.W.  Rough  pasture, 
gorse  and  heather.  Allotted  1808.  About  47a. 
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Garboldisham.  “ Broomscot  Common  ” or  “ Camping 
Close.”  104  S.W.  Pasture,  furze,  let  for  pasture  May  to 
October.  27a.  “ Old  Fen.”  104  S.W.  Marsh,  reed  and 

sedge.  Parishioners  have  rights  of  sedge-cutting.  30a. 

Gateley.  “ Green.”  36  N.E.  Pasture.  6a.  ir. 

Gaytonthorpe.  “ Common.”  46  N.W.  Pasture  and  furze 
About  32a.  “ Green.”  34  S.E.  Pasture  with  pools.  About 

2^a.  “ Moor’s  Common.”  46  N.W.  Pasture  and  furze. 

About  n^a.  “ Massingham  Heath”  (part  of).  35  S.W. 
Pasture,  furze  and  bracken.  About  73a. 

Gaywood.  “ St.  Helen’s.”  33  S.E.  Sandpit,  bracken 
and  scrub.  About  2a. 

Gissing.  “Common.”  96  S.E.  Pasture  with  some  Juncus, 
shallow  pits,  let  in  “ goings,”  bullocks  /i  5s.  od.  per  head  per 
annum.  About  30a. 

Great  Bircham.  “ Boiler  Common.”  23  N.E.  Rough 
pasture.  Shooting  let.  About  31a.  “ Common.”  14  S.E. 

15  S.W.,  23  N.E.,  24  N.W.  Rough  pasture.  Shooting  let. 
Allotted  1740.  About  222a. 

Great  Ormesby.  “ Green.”  54  S.W.  Pasture  with  trees. 
About  3a. 

Great  Witchingham.  “ Common.”  50  N.W.  Pasture, 
mowing  marsh  and  reed-swamp.  Grazing  let,  15s.  per  head 
per  annum  for  horses  and  cattle,  and  7s.  6d.  for  donkeys. 
Allotted  1809.  22a.  ir.  up. 

Gressenhall.  “ Goose  Green.”  48  N.E.  Pasture  with  pool 
and  trees.  Under  control  of  Parish  Council.  Large  number 
of  geese  and  ducks  thereon.  About  4a. 

Grimston.  Part  of  “ Massingham  Heath.”  35  S.W. 
Furze,  pasture,  bracken.  About  137a.  “ Mill  Hill  Common.” 

34  N.W.  Pasture,  bracken,  heather,  furze.  About  23a. 

Guist.  “ Common.”  37  N.W.  Marsh.  Shooting  let. 
Allotted  1813.  24a. 

Hales.  “ Green.”  89  S.W.  Pasture  with  scrub  and 
pools,  let  in  “ goings.”  66a. 

Hanworth.  “ Common.”  19  N.W.  and  S.W.  Pasture 
with  furze.  About  30a. 

Hapton.  “ Common.”  86  S.E.  Pasture  and  marsh. 
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Harpley.  “ Common.”  23  N.E.  and  S.E.  Pasture,  furze, 
bracken.  About  160a.  “ Common.”  24  S.W.  Pasture, 

furze,  bracken.  About  35a. 

Hautbois.  “ Common.”  39  S.E.  Pasture,  furze,  scrub 
and  pools.  About  7a. 

Hellington.  “ Low  Common.”  76  S.E.  Old  crag  pit, 
bracken,  scrub,  bramble  and  ash  trees.  About  ija. 

Hempstead.  “ Green.”  18  N.W.  Pasture.  About  4a. 

Hempton.  “ Common.”  25  N.W.  Pasture  and  furze. 
About  23a.  “ Green.”  25  N.W.  Pasture,  furze,  broom, 

little  heather,  grazing  subject  to  letting  rights. 

Hevingham.  “ Buxton  Heath.”  39  S.W.  Furze,  heather, 
Scotch  firs  and  marsh.  Allotted  1801.  159a. 

Heydon.  “ Green.”  27  S.W.  Pasture.  About  i^a. 

Hingham.  “ Fairland.”  73  S.W.  Pasture.  About  2ia. 

Holt.  " Lowes.”  18  N.W.  Pasture,  marsh,  bracken  and 
furze.  Allotted  1807  to  parishioners  who  do  not  pay  above 
£10  a year  rent.  120a.  “ Spout  Hills.”  10  S.W.  Grass, 

with  furze  and  bramble,  and  marsh.  About  5a. 

Honing.  “ Hind  Home  Common.”  29  S.E.  Pasture, 
rather  boggy.  “ Old  Corner  Common.”  29  S.E.  Alder 
swamp  with  Lastrea  dilatata  and  Asplenium  Filix-foemina, 
and  pasture.  “ Simon  Willows  ” (St.  Villiers  in  Award  Map). 
Pasture,  rather  boggy.  “ Town  Land.”  29  S.E.  Heather, 
furze,  alders,  pasture.  Total — 180a. 

Hunworth.  “ Common.”  18  N.W.  Pasture,  with 
bracken,  furze  and  thorn  scrub.  About  9a. 

Ingoldisthorpe.  “ Common.”  14  S.W.  Rough  pasture, 
heather  and  furze.  Allotted  1858.  Parishioners  take  horses 
to  graze  on  November  5th.  30a. 

Kelling.  “ Heath.”  10  N.W.  and  “ Telegraph  Hill.” 
10  S.E.  Furze,  heather  and  bracken.  Allotted  and  vested 
in  trustees  for  the  benefit  of  a limited  number  of  inhabitants. 
Public  have  no  right  of  access,  but  are  allowed  to  walk  over 
in  the  summer  months.  About  500  a. 

Kettlestone.  “ Common.”  25  N.E.  Rough  pasture, 
marsh,  furze.  Parishioners  turn  on  stock,  and  cut  rushes 
and  sedge.  Shooting  let.  Allotted  1827.  25a. 

Letton.  “Green.”  60  S.E. , 61  S.W.  Pasture.  About  6a. 
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Litcham.  “ Common.”  48  N.W.  Pasture,  furze.  Allot- 
ted 1765.  About  40a.  “ Heath.”  35  S.E.  Furze,  heather 

and  pasture,  grazing  let.  accessible.  About  50a. 

Little  Ellingham.  “ Goose  Common.”  85  N.W.  Pasture 
and  furze.  Certain  inhabitants  with  good  character  have  the 
right  to  cut  furze.  Allotted  1769.  42a. 

Loddon.  “ Common.”  89  N.W.  Pasture.  About  I2^a. 
‘‘Stubbs’ Green.”  88S.E.  Pasture,  let  in  “goings.”  About  14a. 

Lyng.  “Heath.”  49N.E.  Furze  and  bracken.  Allotted 
1808.  16a.  ir.  9p. 

Marsham.  “ Heath.”  39  N.W.  Furze,  heather,  Scotch 
firs.  Allotted  1801.  A £10  rent  allows  tenant  the  privilege 
of  shooting.  Shooting  let.  181a.  or.  6p. 

Martham.  “Green.”  53  N.E.  and  54  N.W.  Pasture  and 
pools.  About  6a. 

Massingham.  “ Can-  Common.”  35  S.W.  Pasture,  furze 
and  bracken.  About  22a.  “ Common.”  35  S.W.  Pasture, 

furze  and  bracken.  About  110a.  “ Heath.”  34  N.E.  and 

S.E.  35  N.E.,  N.W.,  S.W.  Furze,  bracken  and  pasture. 
About  730a. 

Morningthorpe.  “ Green.”  97  N.W.  Pasture.  About  22a. 

Mulbarton.  “ Common.”  75  S.W.  Pasture  with  pools. 
47a.  Two  pits  (now  dry)  are  known  as  Tommy  Grims’  Hole, 
and  Mary  Grims’  Hole,  tradition  stating  that  Tommy  and 
Mary  were  both  drowmed  in  them  on  the  same  night. 

Narborough.  “Common.”  46  S.W.  and  S.E. , and  58  N.E. 
Pasture,  furze,  bracken,  heather,  reeds.  About  53a. 

New  Buckenham.  “ Common.”  96  N.W.  Grass  with 
ragwort  and  thistle.  Rights  of  pasturage  for  79  horses  or 
cattle  belong  to  various  owners  who  either  let  their  rights  or  use 
them  during  the  grazing  season  which  begins  on  May  1st.  79a. 

Newton-by-Castleacre.  “ Goose  Common.”  47  N.E. 
Pasture,  marsh.  About  4a.  “ Well’s  Green.”  Pasture. 

About  2^a. 

North  Elmham.  “ Turf  Common.”  37  N.W.  Pasture 
and  swamp.  Shooting  let.  Allotted  1831.  50a.  or.  2ip. 

North  Runcton.  “ Common.”  45  N.E.  Pasture  and 
furze.  About  27a.  “ Hardwick  Narrows.”  33  S.W.  and 
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45  N.W.  Pasture  with  little  furze.  About  25a.  “ School 

Green.”  45  N.E.  Pasture.  About  ia.  “ The  Sheepscourse” 
45  N.E.  Pasture,  with  some  furze.  About  10a. 

North  Tuddenham.  “ Common.”  49  S.E.  Furze  and 
pasture.  Allotted  1765.  24a. 

Norwich.  “ Household  Heath.”  63  N.E.  and  S.E.  Furze, 
heather,  bracken,  pasture  and  small  copses.  169.361  acres. 

Old  Buckenham.  “ Church  Green.”  95  N.E.  Pasture 
with  trees.  Forty  “ Green  Right  ” proprietors  have  the 
right  of  grazing  from  May  to  February,  and  appoint  pindar. 
40a.  “ Fen.”  95  N.E.  Marsh,  small  mere,  pasture,  accessible. 

Poor  have  right  of  turf-cutting,  never  exercised.  Shooting, 
fishing,  and  grazing  let.  80a.  2r.  I7p. 

Oxburgh.  ( See  Caldecote.) 

Pentney.  “ Bradmoor  Common.”  46  S.E.  Much  reeds 
and  bracken.  About  30a.  “ Common.”  46  S.E.  Pasture, 

marsh,  heather,  furze,  About  42a. 

Plumstead.  “ Heath.”  18  S.E.  Bracken  and  furze. 
About  38a. 

Pulham  St.  Mary  Magdalene.  “ Coles  Common.”  97  S.W. 
Pasture.  About  na.  “ Green.”  106  N.W.  About  ia. 

Ridlington.  “ Mill  Common.”  29  N.E.  Mostly  furze. 
About  9a.  “ Plough  Common.”  29  N.E.  Mostly  furze 
with  some  swamp.  About  7a. 

Ringland.  “ Church  Hill  Common.”  50  S.E.  Pasture 
with  furze  and  scrub.  About  20a.  “ Hills.”  62  N.E. 

Heather,  furze  and  bracken.  About  35a.  “ Low  Common.” 

50  S.E.  Riverside  pasture.  About  37a.  is.  per  head  paid 
for  stock. 

Roughton.  “ Common.”  19  N.E.  Pasture.  19a. 

“ Donkey  Allotment.”  19  N.E.  Furze.  About  5a. 

Roydon  (near  Lynn).  “ Common.”  33  N.E.  and  34  N.W. 
Pasture,  bracken,  heather,  furze,  marsh.  About  670a. 

Roydon  (near  Diss).  “ Baynard’s  Green.”  105  S.W. 
Pasture.  About  ia.  “ Brewer’s  Green.”  105  S.W.  and 
no  N.W.  Pasture.  About  15a.  “ Fen.”  no  N.W. 

Mowing  and  grazing  marsh.  Sedge  cut  without  restriction 
by  any  inhabitant.  About  44a.  “ Little’s  Green.”  105  S.W. 
Pasture.  About  2|a. 
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Rushford.  “ Green.”  103  S.W.  Pasture.  About  ifa. 

Salthouse.  “ Green.”  10  N.W.  Pasture.  About  2ja. 
“ Heath.”  10  N.W.  Grass,  with  scrub,  heather  and  bracken. 
Shooting  let.  Allotted  1781.  349a.  3r.  6p. 

Saxlingham  Nethergate.  “Green.”  87  S.E.  Pasture  with 
J uncus  and  pools.  Pasture  rights  to  houses  around  the  green. 
About  20a. 

Seaming.  “ Fen.”  61  N.W.  Pasture  and  marsh.  Allot- 
ted 1766.  14a. 

Scottow.  “ Mill  Common.”  40  N.W.  Pasture  with  much 
Genista  anglica.  Some  thorn  bushes,  bracken  and  a little 
heather.  Alder  swamp  on  north.  Cottagers  may  each  put 
on  one  head  of  stock.  Shooting  let.  Allotted  1831.  22a. 

3r-  i6p. 

Shelfanger.  “ Boyland  Common.”  105  N.W.  Pasture. 
About  1 1 a. 

Shelton.  “ Common.”  97  S.E.  Pasture.  About  6 Ja. 

Sheringham.  “Common.”  11  N.W.  and  S.W.  Pasture, 
heather,  furze  and  bracken.  Allotted  1811.  About  14a. 

Shotesham.  “ Common.”  87  N.E.  Pasture  with  Juncus, 
let  in  “ goings.”  About  53a. 

Snettisham.  “ Common.”  13  S.E.  Rough  pasture,  furze 
and  heather.  Subject  to  bye-laws.  17a. 

South  Creake.  “Green.”  15  N.E.  Pasture.  About  i|a. 

South  Lopham.  “ Great  Fen.”  “ Middle  Fen.”  “ Little 
Fen.”  109  N.E.  Mowing  marsh,  very  wet  in  places,  with 
coarse  pasturage,  and  reed-swamp.  Allotted  1815.  103a. 

2r.  up.  for  North  Lopham,  and  126a.  or.  27p.  for  South 
Lopham.  A certain  piece  is  associated  with  each  cottage  of 
less  than  £10  rental,  occupied  by  a bona-fide  labourer,  who 
cuts  sedge  or  turf  without  restriction. 

Southrepps.  “ Common.”  19  S.E.  and  20  S.W.  Furze, 
bracken,  pasture,  and  marsh.  About  26a.  “ Mill  Common.” 

20  S.W.  Furze,  bracken,  pasture  and  marsh.  About  5a. 

South  Wootton.  “ Common.”  33  N.E.  Pasture  and 
bracken.  Allotted  1852.  7 a. 

Sparham.  “ Common.”  50  N.W.  Furze,  heather  and 
heath.  Sporting  rights  let.  Allotted  1806.  20a. 
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Stratton  St.  Mary.  “ Crow  Green.”  97  S.W.  Rough 
pasture,  furze,  trees.  About  33a.  “ Wood  Green.”  97  N.W. 
Pasture.  About  23a. 

Stratton  St  Michael.  “ Rhees,  Reezes  or  Rays  Green.” 
97  N.W.  Pasture.  About  5a. 

Sustead.  “ Common.”  19  N.W.  Pasture.  About  la. 
Swaffham.  “ Camping  Land.”  59  N.W.  Pasture.  About 
i£a. 

Swannington.  “ Alderford  Common.”  50  N.E.  Bracken, 
furze,  scrub,  bramble,  pasture.  About  45a.  “ Hingrave 

Common.”  38  S.E.  and  50  N.E.  Rough  pasture  with  J uncus. 
About  8a.  “ Upgate  Common.”  50  N.E.  Pasture,  furze, 

heather,  bracken,  Scotch  firs,  mowing  marsh.  Four  cottagers 
are  said  to  have  “ Common  rights,”  and  three  farmers  ” doles,” 
one  of  which  is  covered  with  firs.  Shooting  let  by  lord  of  the 
manor.  About  73a. 

Swanton  Abbott.  “ Low  Common.”  40  N.W.  Rough 
heath  pasture  with  furze  and  broom,  marsh  with  alder  scrub. 
Shooting  let.  About  18a.  “ Hill  Common.”  29  S.W. 

Rough  pasture  with  gorse  and  heather.  Allotted  1809. 
About  9a. 

Swardeston.  “ Common.”  75  S.W.  Pasture  with  furze. 
About  50a. 

Syderstone.  “ Common.”  15  S.W.  and  S.E.  Bracken, 
furze  and  pasture.  About  206a. 

Tattersett.  “ Gatesend  Hill.”  24  N.E.  Gravel-pit  with 
rough  pasture,  furze  and  thorn.  About  6a. 

Thetford.  “ Barnham  Cross  Common.”  102  S.E. 
Pasture  with  furze,  sand  pits  and  grazing  marsh.  About  200a. 
“ Broadwater  Common.”  102  N.E.  Mowing  marsh.  Allot- 
ted 1806.  6a.  2r.  36p.  “ Carr  Common.”  102  S.E.  Pasture 

About  5a.  “ Castle  Meadow.”  102  N.E.  Pasture  with  trees. 

About  10a.  “ Melford  Common.”  102  N.E.  and  S.E. 

Pasture  with  large  ancient  chalk  pit.  About  12a.  “ School 

Plain.”  102  S.E.  Pasture.  About  2a.  ” Two-mile-Bottom 

Common.”  93  S.E.  and  102  N.E.  Heathy  pasture. 
Allotted  1806.  29a.  or.  6p.  (Barnham  Cross  Common, 

Carr  Common,  and  School  Plain  are  on  the  Suffolk  side  of  the 
Little  Ouse,  but  in  the  administrative  county  of  Norfolk). 
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Thornham.  “ Common.”  6 N.E.  and  S.E.  Pasture  and 
furze.  4s.  paid  for  each  “ right  ” ; herdsman  appointed. 
Allotted  1794.  29a.  “ Oldfield  Green.”  i S.E.  and  6 N.E. 

Pasture  with  “ Queen  of  Sheba  ” pond.  About  7a. 

Thorpe  Market.  “ Common.”  19  N.E.  and  S.E.  Rough 
pasture,  few  oak  and  ash  trees,  gorse,  raspberry  and  bramble. 
About  8a. 

Thwaite.  Common.”  28  N.W.  Furze  and  marsh. 

Shooting  let.  About  50a. 

Tittleshall.  “ Common.”  36  S.W.  Pasture.  Shooting  let. 
About  36a. 

Toft  Monks.  “ Bull’s  Green.”  99  N.E.  and  N.W.  Furze, 
bracken,  ponds  and  swampy  pasture.  About  10a.  ‘‘Maypole 
Green.”  89  S.W.  and  S.E.  Pasture.  About  5a. 

Tottenhill.  “ Blackborough  End.”  45  N.E.  Pasture, 

bracken,  brambles.  About  12a.  “ Goose  Common  ” or 

“ Whin  Common.”  57  N.E.  and  N.W.  Pasture,  furze.  30a. 
“ Tottenhill  Row.”  45  S.W.  Pasture,  furze,  large  pond. 
About  5a. 

Trowse.  “ Common.”  75  N.E.  Pasture.  About  2a. 

Wacton.  “ Common.”  97  N.W.  and  S.W.  Pasture,  let 
in  100  “ goings,”  averaging  £ 1 16s.  od.  each,  and  3 “ bull  runs  ” 
averaging  9s.  273a.  “ Green.”  97  N.W.  Pasture.  About  5a. 

Weasenham.  “ Heath.”  35  S.E.  Furze,  heather,  pasture  ; 
shooting  let.  Allotted  1809.  About  40a. 

Wellingham.  “ Heath.”  35  S.E.  Furze,  heather,  and 
pasture  let  as  sheep  feed.  About  33a. 

West  Harling.  “ Common.”  103  N.E.  Pasture  (heath 
and  marsh)  and  furze.  About  44a. 

West  Lexham.  “ Poor’s  Land.”  47  N.E.  Pasture  and 
furze.  5a. 

WestRudham.  “Common.”  24  S.W.  and  N.W.  Pasture 
and  furze.  About  30a.  “ Common.”  24  S.W.  and  N.W. 

and  35  N.E.  and  N.W.  Pasture.  About  183a. 

West  Runton.  “ Common.”  11  N.W.  and  S.W.  Rough 
pasture.  About  28a. 

West  Winch.  “ Common.”  45  N.W.  Pasture,  with  little 
furze.  Common  “ righters  ” if  they  have  no  cattle,  let  their 
“ rights.”  About  117a. 
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Weyboume.  “ Heath.”  io  N.W.  Pasture,  with  furze, 
heather  and  scrub.  About  62a. 

Whitwell.  “ Common.”  38  S.W.  Marsh  with  alder 
scrub,  pasture,  pools.  Each  householder  may  pasture  thereon 
“ two  split  hoofs  and  one  round  hoof,”  e.g.  two  cow’s  and  one 
horse.  Shooting  let.  Allotted  1803.  50a. 

Worstead.  “ Common.”  40  N.W.  Furze,  pasture  and 
gravel-pit.  About  20a. 

Wymondham.”  “ Lizard.”  74  S.W.  Pasture  with  Juncus 
and  furze  ; let  in  “ goings.”  “ Oxford  Common.”  74  S.E. 
Pasture  with  Juncus  and  furze;  let  in  “goings.”  About 
40a. in  both. 

Yarmouth.  “ North  Denes.”  66  S.E.  Sand  and  dune 
grasses.  About  177a.  “ South  Denes.”  78  N.E.  and  S.E. 

Sand  and  dune  grasses.  About  186a. 

To  obtain  the  foregoing  information  I made  inquiries 
concerning  374  distinct  areas,  and  but  for  the  generous  help 
given  by  a number  of  correspondents  the  task  would 
have  been  impossible.  Those  to  whom  in  each  instance 
I am  indebted  for  details  of  a number  of  commons  are  Mr. 
W.  E.  Amies  (Southrepps),  Dr.  H.  J.  D.  Astley  (West  Rudham), 
Mr.  G.  Bales  (Fakenham),  Rev.  M.  C.  H.  Bird  (Brunstead), 
Messrs.  F.  Borrett  (Pulham),  W.  H.  Burrell  F.L.S.  (Norwich), 
C.  M.  Chapman  (Watton),  A.  J.  Coldham  (East  Harling),  H. 
Cole  (Cromer),  W.  H.  Cooke  (Great  Ormesby),  J.  Cox  (Gresham), 
A.  Digby  (Fakenham),  Rev.  A.  D.  Downes-Shaw  (Kettlestone), 
W.  A.  Dutt  (Carlton  Colville),  F.  G.  Highe  (Castleacre).  H.  J. 
Hillen  (King’s  Lynn),  E.  J.  Houlston  (Downham  Market), 
Rev.  J.  A.  Laurence  (Dilham),  H.  J.  Madkins  (East  Dereham), 
A.  Mayfield  (Mendlesham),  C.  F.  Newton  (Saham  Toney), 
E.  W.  Priest  (Norwich),  R.  J.  W.  Purdy  (Foulsham),  E.  G. 
Robertson  (Holme-next-the-Sea),  P.  E.  Rumbelow,  (Gt. 
Yarmouth),  G.  Rye  (Norwich),  W.  Rye  (Lammas),  H.  V 
Sheringham  (South  Creake),  F.  W.  Smith  (Lenwade),  and 
L.  Wood  (Bungay),  while  to  many  others  who  have  helped 
in  a lesser  degree  I am  also  extremely  grateful. 

Additions  and  corrections  to  the  foregoing  list  will  be  grate- 
fully received  by  the  author. 
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VIII. 

GREAT  MIGRATION  OF  CROSSBILLS 
(LOXIA  CURVIROSTRA,  L.). 

By  J.  H.  Gurney,  F.L.S.,  F.Z.S. 

Read  22nd  February,  1910. 

The  Crossbill  has  been  known  to  be  a Norfolk  bird  since  the 
middle  of  the  seventeenth  century,  but  it  has  never  been 
a common  one,  and  on  looking  through  past  records  I can 
find  none,  so  far  as  Norfolk  and  Suffolk  are  concerned,  which 
detail  any  migration  of  Crossbills  like  the  present  one. 

The  south-eastern  counties,  and  Kent  especially,  have  come 
in  for  the  fullest  share  of  the  Crossbills’  visit,  but  other  parts 
of  England  have  not  been  without  them,  and  it  may  be  seen 
bv  consulting  Mr.  I.  S.  Whitaker’s  article  in  ‘ The  Ibis  ’ 
(1910,  p.  331),  how  generally  diffused  they  have  been  on  the 
continent,  reaching  as  far  as  Malta,  but  not  to  North  Africa. 

The  first  intimation  of  their  having  reached  Norfolk  came 
from  Mr.  E.  C.  Saunders  of  Yarmouth,  who  had  one  which 
struck  the  telegraph  wires  near  that  place  on  June  the  21st, 
1909.  On  July  the  8th  the  gardener  at  Northrepps  counted 
twelve  on  a spruce  fir-tree,  and  on  the  10th  the  little  band  had 
increased  to  sixteen,  and  from  that  time  they  went  on  spreading 
over  the  county,  being  heard  of  in  various  places. 

The  Crossbill  is  an  early  nester,  and  as  was  to  be  expected, 
they  began  to  breed  in  several  counties  in  March.  In  the 
neighbourhood  of  Brandon  Mr.  Evans  tells  me  he  saw  twenty- 
five  nests  within  a square  mile  during  April,  and  some  nested 
on  the  Norfolk  side  of  the  border  in  that  vicinity,  but  none 
that  I know  of  on  the  eastern  side  of  the  county. 

At  Castle  Rising,  Mr.  N.  Tracey  inspected  a nest  with  four 
fresh  eggs  on  March  28th,  built  about  two  feet  from  the  top 
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of  a very  tall  Spruce-fir,  but  this  was  the  only  nest  he  heard 
of  in  spite  of  constant  search  in  that  neighbourhood. 

At  Keswick  a pair  were  seen  treading,  and  an  unidentified 
nest  was  found  by  Bates  near  the  extremity  of  a Scotch  fir 
branch,  but  it  was  never  completed,  and  a Squirrel  or  a Jay 
demolished  it. 

Mr.  Whitaker,  who  has  studied  this  great  Crossbill 
invasion,  is  of  opinion  that  lack  of  ripe  fir-cones  in 
the  area  of  their  natural  range — which  is  Northern  and 
Central  Europe — is  the  cause  which  has  led  to  this  general 
movement  southwards  and  westwards.  To  this  must  be 
added,  considering  their  vast  numbers,  the  probability  that 
the  breeding  season  of  1909  was  a prolific  one  with  them. 
In  any  case  the  migration  must  have  had  its  origin  throughout 
an  enormous  tract  of  country,  or  it  could  never  have  supplied 
so  many  birds. 

The  number  of  fir-cones  which  Crossbills  pull  off  and  throw 
to  the  ground,  must  be  enormous,  certainly  one  bird  must 
often  dispose  of  a hundred  or  more  in  a day.  While  thus 
engaged,  the)’’  do  not  mind  being  watched,  and  it  is  pretty 
to  see  them  fly  from  one  branch  to  another  holding  a cone  in 
their  mandibles,  until  they  find  a standing  place  where  they 
can  hack  at  it  to  their  liking. 


The  usual  appearance  of  a Scotch-fir  cone,  which  has  been 
dealt  with  by  a Crossbill,  is  well  shown  in  the  annexed  cut, 
done  by  Mr.  G.  Wilson,  from  one  picked  up  after  it  had  been 
manipulated  by  one  of  these  birds. 

I noticed  on  different  occasions,  as  others  must  have  done, 
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that  most  of  the  cones  dropped  by  the  Crossbills  had  the 
scales  at  their  base  perfect,  whereas  those  nearer  the  apex 
were  forced  open.  For  this,  the  reason  was  not  evident, 
until  an  explanation  of  it  was  offered  by  Mr.  H.  F.  Witherby, 
who  on  examination  discovered  that  in  nearly  every  instance 
the  basal  half  of  the  cone  contained  little  or  no  seed,  and 
was  therefore  not  worth  the  labour  of  prizing  open. 

How  long  Crossbills  will  remain  in  East  Anglia  cannot  be 
predicted,  probably  not  much  longer.  They  were  last  seen 
at  Castle  Rising  by  Mr.  Tracey  on  May  22nd,  at  Fritton  by 
General  Upcher  on  April  the  14th,  and  at  Keswick  by  Bates 
on  the  30th.  At  Northrepps  they  were  repeatedly  seen  by 
W.  Burdett  up  to  May  14th.  the  number  on  May  10th 
amounting  to  fifty,  but  not  all  in  one  flock,  twenty  being  the 
most  in  a single  company. 


IX. 

NOTES  ON  THE  HERRING  FISHERY  OF  1909. 
By  T.  J.  Wigg. 

Read  29 th  March,  1910. 

The  Herring  fishing  off  the  coast  of  Scotland  has  not  been  so 
good  this  year,  and  there  has  been  a considerable  shortage 
in  the  number  of  Herrings  landed.  Further  south,  from 
Berwick  to  North  Shields — the  catch  is  reported  as  being  an 
excellent  one.  With  the  first  week  in  October,  a good  start 
was  made  at  Yarmouth,  and  trains  came  from  the  northern 
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ports  of  Scotland  bringing  great  numbers  of  fisher  girls  and 
others  to  take  part  in  the  great  harvest  of  the  sea,  and  those 
boats  which  commenced  work  were  fortunate  in  making 
good  catches,  although  the  Herrings  were  rather  small. 

During  the  second  week  in  October  the  following  figures 
are  given  by  the  Fish  Trades’  Gazette  as  the  number  of 
Herrings  landed  at  Yarmouth  : — 


Tuesday,  5,620  crans  from  207  boats 
Wednesday,  7,950  ,,  ,,  287  ,, 

Thursday,  6,150  „ „ 293 

Friday,  5,140  „ „ 327  „ and 

Saturday,  5,250  „ „ 350 

Making  a total  catch  for  the  week  of  30,110  crans. 


October  18th.  The  weather  during  the  week  had  not  been 
very  suitable  for  successful  fishing.  Stormy  weather  came 
on,  and  the  fish  that  were  caught  and  stored  were  not  in 
a satisfactory  condition  and  prices  were  very  low. 

October  19th.  The  Conference  of  the  National  Sea  Fisheries 
Protection  Association  opened  at  Yarmouth  under  the  presi- 
dency of  the  Earl  of  Stradbroke,  C.B.,  C.V.O.  There  were 
also  present  Mr.  W.  E.  Archer,  Assistant  Secretary  of  the 
Board  of  Agriculture  and  Fisheries,  and  Mr.  C.  E.  Fryer,  I.S.O., 
Chief  Inspector  in  the  same  Department,  and  a large  and 
representative  body  of  delegates  from  various  fishing  ports 
of  the  Kingdom. 

Before  the  business  on  the  agenda  was  commenced,  the 
delegates  were  warmly  welcomed  by  the  Mayor  of  Yarmouth 
(Councillor  C.  A.  Campling)  and  Mr.  Russell  Colman  (the 
Chairman  of  the  Port  and  Haven  Commissioners),  accompanied 
by  members  of  the  Corporation  and  the  Commissioners. 
The  Mayor,  who  wore  his  robe  and  chain  of  office,  was 
accompanied  by  the  Town  Clerk,  the  Sword  Bearer,  the  Mace 
Bearers,  and  the  Bearer  of  the  Gilded  Oar. 

The  Mayor  of  Yarmouth  and  Mr.  Russell  Colman  hoped 
that  the  Conference  would  be  instructive  to  all  who  took 
part  in  it,  and  also  to  those  who  were  permitted  to  read 
a report  of  their  deliberations. 
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The  Earl  of  Stradbroke,  on  behalf  of  the  Conference, 
sincerely  thanked  the  Mayor  of  Yarmouth  and  Mr.  Colman 
for  the  very  hearty  welcome  they  had  extended  to  the 
delegates,  and  he  ventured  to  say  that  the  Conference  would 
be  a benefit  to  themselves  and  to  the  town.  After  declaring 
the  Conference  open,  the  Earl  said  that  he  thought  that 
matters  affecting  the  fishing  industry  were  of  great  interest 
and  ought  to  be  discussed.  The  trade  in  Herrings  altered 
a good  deal.  Some  years  ago  it  was  a usual  thing  at  this 
time  of  the  year  to  see  a number  of  carts  distributing  Herrings 
through  the  villages  at  a cheap  rate.  They  did  not  see  so 
much  of  that  now,  because  the  merchants  had  found  a better 
market  for  the  fish. 

His  Lordship  mentioned  that  certain  Gulls  were  reported 
to  be  doing  a great  deal  of  mischief  to  the  small  fry  and 
fish  in  different  places.  The  chief  offenders  in  this  respect 
appeared  to  be  the  Saddleback  Gulls  and  the  Grey  Gulls. 

On  Tuesday  evening,  October  20th,  the  delegates  were 
entertained  to  dinner  at  the  Minor  Hall,  Royal  Aquarium, 
by  the  Mayor  and  Corporation  and  the  Chairman  and 
members  of  the  Port  and  Haven  Commission  of  Yarmouth, 
and  a very  pleasant  time  was  spent. 

In  the  course  of  a speech  by  Mr.  Alward  of  Grimsby,  he 
said  that  he  must  admit  that  Yarmouth,  to  his  mind,  appeared 
to  be  one  of  the  finest  fishing  ports  it  had  been  his  experience 
to  see.  There  were  certain  natural  conditions  which  attended 
almost  every  industry,  and  it  appeared  to  him  that  Yarmouth 
was  the  place  best  fitted  to  carry  on  the  fishing  for  Herrings, 
and  he  hoped  the  port  would  be  successful,  that  their  fishing 
trade  might  continue  to  increase,  and  that  prosperity’ might 
come  to  the  whole  of  the  inhabitants  of  the  town. 

October  30th.  During  the  early  part  of  this  week  great 
numbers  of  Herrings  were  landed  at  the  Fish  wharf,  but  on 
Wednesday  stormy  weather  set  in  with  such  violence  that 
only  the  craft  caught  in  it  remained  at  sea.  The  total  catch 
was  27,000  crans  less  than  in  the  corresponding  week  of  last 
year,  but  the  catch  for  the  season  up  to  date  was  between 
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47,000  and  48,000  crans  ahead  of  last  year  at  the  corresponding 
date. 

November  6th.  With  an  improvement  in  the  weather 
a good  start  was  made  this  week.  On  Wednesday  three 
hundred  boats  landed  11,500  crans,  and  by  noon  on 
Thursday  sixty  boats  had  landed  two  thousand  crans. 

November  13th.  The  catches  at  both  Yarmouth  and 
Lowestoft  were  disappointingly  light  during  the  first  two 
days  of  the  week,  but  later  on  good  catches  were  brought  in. 
and  the  total  for  the  week  was  over  99,000  crans.  Prices 
eased  considerably,  as  the  average  catch  of  300  boats  on 
Friday  was  52  crans  or  about  40  lasts,  making  a total  for  the 
day  of  15,810  crans  or  12,000  lasts.  Saturday  was  another 
good  day.  The  boats  fishing  out  of  Lowestoft  and  Southwold 
had  also  made  satisfactory  catches  which  sold  well. 

November  20th.  The  catch  this  week  was  a comparatively 
light  one,  both  at  Yarmouth  and  Lowestoft,  although  two 
Scotch  boats  landed  120  crans  each  as  the  result  of  one 
night’s  fishing. 

November  27  th.  Although  the  quantity  of  Herrings 
landed  at  the  two  ports  during  the  past  week  was  less  than 
in  the  corresponding  period  of  last  year,  there  was  a good 
demand  at  prices  which  were  very  satisfactory. 

December  4th.  The  fishing  business  during  the  past  week 
showed  signs  of  the  approaching  end  of  the  season,  and, 
taking  advantage  of  the  full  moon,  many  of  the  North 
Country  craft  sailed  for  their  home  ports.  Several  special 
trains  left  Yarmouth  and  Lowestoft  with  many  hundreds 
of  male  and  female  fish  workers,  leaving  a few  to  deal  with 
the  decreasing  deliveries  of  fish  during  the  remainder  of  the 
season. 

December  nth.  Although  it  was  fully  expected  that  the 
steam  drifters  would  continue  the  fishing  right  on  to  Christmas, 
and  make  the  most  of  the  high  prices,  the  catches  were  so 
light  that  it  was  found  unprofitable  to  continue,  and  most  of 
the  Scottish  and  North  of  England  boats  left  for  home,  and 
the  boats  fishing  from  Yarmouth  and  Lowestoft  were  chiefly 
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those  belonging  to  the  respective  ports,  so  that  the  season 
was  practically  at  an  end  earlier  than  usual. 

The  catch  of  the  Scottish  fleet  was  not  nearly  so  good  as 
that  of  last  year.  This  was  owing,  to  a great  degree,  to  the 
prevalence  of  stormy  weather  throughout  the  season,  and 
this  tended  to  keep  the  Scotch  and  North  Country  sailing 
boats  in  harbour  day  after  day. 

While  good  supplies  were  landed  almost  daily,  there  was 
no  glut  sufficiently  heavy  to  bring  prices  down  to  a very  low 
level. 

Through  the  courtesy  of  Mr.  W.  L.  Smith,  the  Borough 
Accountant  at  Yarmouth,  Mr.  H.  J.  Henderson,  the  Harbour 
Master  of  Lowestoft,  and  Mr.  H.  J.  Sayers  of  Southwold, 
I am  able  to  give  the  following  returns  of  Herrings  landed  at 
the  three  fishing  centres. 

Return  of  Herrings  Landed  at  Yarmouth  Fish  Wharf  in  1909. 


Month. 

Lasts. 

Month. 

Lasts. 

January  . 

. 

Brought  forward  1 29 

February 

. 

July 

173 

March  . 

— 

August  . 

466 

April 

3 

September 

1,569 

May 

6 

October  . 

21,838 

June 

120 

November 

19.789 

December 

302 

Carried  forward  I 29 

Total  . 

44,266 

Number  of  Yarmouth 

boats  employed,  about  . 

255 

,, 

Scotch  and  other  boats  employed,  about 

735 

N.B. — These  figures  do  not  include  Herrings  landed  at  other  parts  of 
the  harbour  than  the  Fish  Wharf.  The  number  of  lasts  landed  at  other 
parts  is  estimated  to  be  from  7,000  to  10,000  lasts,  about  equally 
divided  between  October  and  November. 


Return  of  Herrings  Landed  at  Lowestoft  in  1909. 


Month. 

Lasts. 

Month. 

Lasts. 

January  . 

— 

Brought  forward  53 1 

February 

— 

July  . 

17 

March  . 

26 

August  . 

30 

April 

403 

September 

121 

May 

39 

October  . 

• 0,339 

Tune 

63 

November 

. 16,808 

December 

289 

Carried  forward 

53i 

Total 

• 35,135 

Number  of  Lowestoft  boats  employed,  about  . . 283 

,,  Scotch  and  other  boats  employed,  about  451 
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Return  of  Herrings  Landed  at  Southwold  in  1909. 
Here  all  the  calculations  are  in  Crans. 


Month. 

Crans. 

Month. 

Crans. 

January  . 

— 

Brought  forward  2\ 

February 

— 

July 

4 

March  . 

. 

August 

— 

April 

— 

September 

4 

May 

— 

October  . 

• 3.227 

June 

2 

November 

• 3.9i5f 

December 

Carried  forward  2 Total  . 7 1 4 5 

Number  of  Southwold  boats  employed  ...  4 

,,  Lowestoft  ,,  ,,  .8 

,,  Yarmouth  ,,  ,,  . . . 1 

,,  Scotch  and  other  boats  employed  . 120 


Through  the  kindness  of  Mr.  F.  J.  Farrell  of  Wellesley  Road, 
Great  Yarmouth,  I am  able  to  add  to  my  notes  a few  particulars 
copied  from  the  diary  of  John  Ives,  Esq.,  of  Great  Yarmouth, 
dated  1735  : 

“ Lords  day  5 October  1735  the  cobels  all  in  with  two  or 
thre  Last  apiece. 

“ Monday  6 October  1735  Almost  all  the  cobels  in  with 
two  or  thre  Last. 

“ Thursday  9 October  1735  Nothing  but  rain  all  day 
most  of  the  cobels  have  reckoned'  and  some  gone. 

“ A duch  (Dutch)  Galiot  came  ashore  at  the  havens  mouth 
laded  with  deals. 

“ The  cobels  made  the  best  fishing  that  ever  was  known. 

“ An  account  what  our  cobels  killed  and'  the  money  they 
had  home  with)  them  : — 


Captain  or  Owner, 

Last. 

Thous. 

Hun. 

£ s. 

d. 

William  Newham  - 

- 3i 

3 

5 

185  1 

2 

Peter  Capalby 

- 15 

8 

1 

121  12 

0 

George  Walker  - 

- 22 

5 

7 

151  1 

8 

John  Garnett  - 

- 13 

3 

5 

74  8 

6 

James  Haloday 

- 18 

2 

8 

83  12 

0 

Isaac  Brown  - - 

- 12 

8 

1 

76  16 

0 

Totals 

- 116 

1 

2 

697  11 

4 
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X. 

NATURAL  HISTORY  NOTES  FROM  YARMOUTH. 

By  Arthur  H.  Patterson. 

Read  29 th  March,  1910. 

1909. 

Thanks  to  the  courtesy  of  Sir  Savile  Crossley,  I visited  Fritton 
decoy  on  January  1st.  There  had  been  some  two  or  three 
days  of  sharp  frost,  and  a good  number  of  Wild  Ducks  had 
been  captured,  but  on  that  date  the  frost  had  given,  and  the 
wild  fowl — Mallard,  Wigeon,  and  Tufted  Ducks — were  grouped 
in  numbers  in  the  “wakes”  on  the  ice  and  on  the  margins  of 
it,  but  they  would  not  “ work.”  They  took  no  notice  what- 
ever of  the  dog,  so  that  the  keeper  contented  himself  by 
netting  those  that  were  leisurely  feeding  at  the  entrance  to 
the  pipes.  Our  total  capture  was  thirty-one — Duck  and 
Mallard  and  one  male  Tufted  Duck.  I have  narrated  my 
experiences,  and  a brief  description  of  decoying  as  I saw  it, 
in  my  recently  published  “ Man  and  Nature  on  Tidal  Waters," 
pp.  11-18. 

On  January  2nd  a walk  along  Breydon  walls  resulted  in 
my  seeing  19  Geese,  whose  species  I could  not  determine, 
a parcel  of  Tufted  Ducks,  Curlews,  Grey  Plovers,  and  Dunlins. 
On  the  same  date  there  were  very  few  wild  fowl  in  the  market ; 
a few  Scaups,  Tufted  Ducks,  and  a Goosander  comprised  the 
principal  birds  there.  Wild-fowl  are  brought  less  each  year 
to  market,  as  no  dealer  cares  to  buy  on  the  remote  chance  of 
selling  them. 

I saw  a “ Grey  ” Gull  on  January  5th,  from  whose  nostrils 
a large  hook  depended,  the  nasal  apertures  being  worn  quite 
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big  by  the  constant  friction.  There  was  a hole  in  the  lower 
mandible  caused  by  the  shank  being  now  and  again  forced 
through  it.  For  a “ Saddle-back  ” it  was  exceedingly  light 
— weighing  but  ij  lb. 

January  6th.  Found  dead  Pear  Crabs  ( Hyas ) and  an 
Edible  Crab  washed  up  on  the  beach. 

“ Pink  ” shrimps — /Esop’s  Prawn — (Pnndalus  annulicornis ) 
— were  being  somewhat  abundantly  taken  by  the  shrimpers, 
an  early  record.  I found  a number  in  berry,  as  I also  did  in 
February. 

Fieldfares  hunting  around  fresh-thrown  mole-heaps,  on 
the  off-chance  of  something  turning  up.  January  16th. 

January  23rd.  Examined  some  Sprats,  finding  several 
with  milt,  others  with  ova,  well  developed. 

Same  date,  an  Iceland  Gull  ( Lams  leucopterus)  was  shown 
me  in  the  flesh. 

February  6th.  Market  glutted  with  Wood- Pigeons  ; many 
good  ones,  and  many  badly-plumaged.  Probably  a partial 
migration. 

Saw  six  Sheld-ducks  on  Breydon,  February  13th. 

Considerable  flocks  of  Ringed  Plovers  and  Dunlins  on 
Breydon,  March  13th. 

During  the  latter  part  of  March  flocks  of  Corvidce  dropped 
in  from  sea,  presumably  tired  individuals  on  migration, 
breaking  the  journey  northwards. 

April  10th.  A few  trays  of  “ Plovers’  eggs  ” in  the  market. 

April  18th.  Three  Spoonbills,  restless  and  shy,  on  Breydon. 
I watched  them  feeding  for  some  considerable  time.  On  the 
24th  I saw  two  which,  on  being  disturbed,  rose  to  a great 
height,  ascending  in  widening  circles,  and  finally  passed  out 
of  sight,  making  southward,  probably  for  the  Aide.  With 
their  wings  distended,  their  tails  spread  and  apparently  resting 
on  their  straightened  legs,  these  birds  sailed  smoothly,  now 
and  again  going  into  the  wind  as  I have  observed  in  the  Great 
Skua.  The  uniformity  of  action  in  individuals  is  a strongly 
marked  trait,  and  can  only  be  accomplished  by  what  a friend 
designates  “ telepathic  communication.”  They  came  back 
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to  Breydon  in  the  afternoon,  being  joined  on  the  25th  by  the 
third.  One  had  a beautiful  fawn  breast  and  a flowing  mop 
of  a crest. 

April  25th.  A Ring  Ousel  (Turdus  torquatus)  struck 
a telegraph  wire,  near  Breydon,  and  was  killed. 

On  April  26th,  a fresh  example  of  Jago’s  Goldsinny 
( Ctenolabrus  rupestris ) was  brought  me  by  a shrimper.  Length 
3f  inches  ; it  smelt  like  celery.  A Ballan  Wrass  ( Labrus 
maculatus)  of  the  green  variety,  9 inches  in  length,  was  taken  in 
a draw-net  next  day. 

On  April  27th  we  had  a severe  thunder-storm,  when  the 
spire  of  St.  Nicholas  was  struck  by  lightning,  and  some  timber 
inside  ignited.  Smoke  poured  out  for  some  little  time,  and 
some  burning  took  place,  but  the  exertions  of  the  firemen, 
who  ran  up  the  corkscrew  staircase  with  700  feet  of  fire-hose, 
speedily  extinguished  the  blaze.  From  out  the  ventilators 
the  terrified  Jackdaws  wildly  dashed,  leaving  their  young, 
many  of  which  must  have  perished,  for  their  total  was  a small 
one  in  the  autumn  ; the  old  birds  flew  excitedly  over  the 
heads  of  the  thousands  of  spectators  gathered  around.  Some 
twelve  pairs  roosted  in  the  tall  trees  adjoining  the  church 
that  night,  and  a few  ventured  into  the  spire  next  day.  I find 
this  spring  (1910)  there  has  been  a gathering  together  again  of 
the  clans,  on  nesting  duties  bent. 

May  8th.  I was  much  amused  by  the  great  trouble  taken 
by  a Whimbrel  in  vain  endeavour  to  make  a large  Flounder 
eligible  for  swallowing.  It  had  taken  it  in  a puddle  left  around 
one  of  the  stumps  protruding  at  low  water.  After  quite  half 
an  hour  of  it,  the  disgusted  bird  dropped  it. 

May  10th.  Saw  my  first  Swift. 

An  Ocean  Pipe-fish  ( Nerophis  cequoreus)  brought  in  by  a 
shrimper  on  May  nth. 

On  the  same  date  I saw  a flock  of  thirty  Godwits  ( Limosa 
lapponica),  some  of  them  in  the  full  “red”  plumage,  on 
Breydon. 

American  Rose  Perch  ( Scorpcena  dactyloptera).  A 6-inch 
example  sent  me  from  Lowestoft  on  May  13th.  On  this  same 
date  I was  interested  in  seeing  Breydon  alive  with  spring 
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migrants.  Whimbrel  smothered  the  flats  and  were  seen  on 
ronds,  walls,  everywhere  in  fact.  Saw  4 Sheld-ducks,  and 
many  Ringed  Plovers  and  Dunlins.  Wind  N.N.E.  and  as  cold 
as  in  winter. 

The  Greenshank  ( Tetanus  canescens)  is  in  great  disrepute 
amongst  Breydon  and  other  sportsmen  as  a bird  for  the  table. 
I have  observed  it  feeding  mostly  on  crustaceans,  shrimps  for 
preference.  It  is  said  to  smell  uncommonly  rank  when 
stewing,  and  more  than  one  have  told  me  what  a trouble  they 
had  to  eradicate  the  offensive  odour  left  in  the  saucepan  after 
cooking. 

On  May  16th  when  strolling  along  Breydon  walls,  in  company 
with  Mr.  R.  Chase  of  Birmingham,  a small  Gull  flew  past  us, 
whose  white  primaries  at  once  attracted  his  attention.  As  if 
to  favour  us  with  a better  view,  the  bird  obligingly  alighted 
on  a little  knoll  in  an  adjoining  marsh,  allowing  us  to  get 
within  easy  gun-shot  range,  and  affording  us  a fine  opportunity 
with  our  glasses.  It  spread  its  wings  in  a tired  sort  of  way, 
and  was  exceedingly  tame.  We  saw  that  its  primaries  were 
pure  white,  and  Mr.  Chase,  who  has  in  his  possession  the 
Mediterranean  Black-headed  Gull  ( Lams  melanocephalus) 
shot  on  Breydon  on  December  26th,  1886,  as  well  as  myself, 
had  no  hesitation  in  pronouncing  it  as  belonging  to  the  same 
species. 

On  May  19th,  for  the  first  time,  I fell  in  with  the  Burton 
Skate  (Raia  alba),  the  young  of  which,  as  depicted  by  Couch 
under  the  name  of  the  Bordered  Ray,  is  distinguished  by  a well- 
defined  wide  border  of  black  upon  the  white  under  side  of  the 
fish.  My  fish,  which  was  ii|  in.  long  and  8 in.  across  the  disc, 

I despatched  to  the  late  Mr.  T.  Southwell,  who  had  no 
hesitation  in  referring  it  to  the  above  species.  The  upper  side 
was  drab-coloured,  with  no  spiny  process  anywhere  but  on 
the  tail,  which  contained  three  rows  of  spines,  and  there  were 
one  or  two  against  each  eye.  This  was  the  last  fish,  of  a goodly 
number,  which  my  dear  departed  friend  was  delighted  to 
receive  from  my  hands. 

A fine  Lamprey  ( Petromyzon  marinus)  was  netted  on  Breydon 


NOTES  FROM  YARMOUTH. 


83 


on  May  21st.  This  species  undoubtedly  becomes  rarer  in 
local  waters  each  year,  owing,  I fear,  to  the  increase  of  sewage 
matter  in  the  river. 

Blue  Mackerel : I received  my  first  whole-coloured  Blue- 
backed  Mackerel  ( Scomber  concolor),  a fifteen-inch  specimen, 
on  May  25th.  A second  came  to  hand  on  June  1st,  14  in. 
long,  and  a third  two  weeks  later  on.  The  first  example  was 
forwarded  to  the  British  Museum  authorities  for  examination, 
and  was  pronounced  merely  a variety  of  the  common  species, 
S.  scomber. 

On  June  1st  I examined  some  fine  Plaice  from  the  White 
Sea.  I noticed  that  the  spots  were  a bright  orange  set  in 
a faint  white  ring.  One  fish  in  particular,  which  had  a dark 
under  side,  and  the  corresponding  spots  (for  when  a Plaice  is 
coloured  below  it  is  also  spotted,  wherever  the  colouring  may 
extend  to)  had  them  also  set  in  a ring  of  white. 

A very  beautifully  marked  Brill  brought  me  on  June  29th 
from  Lowestoft.  The  groundwork  of  the  upper  surface  was 
white,  with  spots  and  blotches  of  the  normal  colour  prettily 
arranged. 

The  cold  weather  of  June  must  have  been  exceedingly 
trying  to  the  Swifts,  Swallows,  and  House-Martins.  For  three 
whole  bitterly  cold  weeks  I myself  saw  no  insect  life,  and  pitied 
the  unfortunate  birds. 

July  2nd.  Some  young  Herons  and  about  30  young  and 
adult  Redshanks  on  Breydon.  A Spoonbill  seen  early  in  the 
month. 

I observed  some  “ Dogs  ” on  a fish-slab  in  a back  street 
on  July  12th.  One,  a large  Tope  (Galeus  vulgaris),  was  des- 
tined for  the  frying-pan  ; another,  also  fated  to  share  the  same 
honours,  was  a Picked  Dog  ( Acanthias  vulgaris),  3 ft.  3 in. 
long,  weighing  9 lb.  ; a very  large  example  for  this  coast. 

On  July  14th  I received  a small  example  of  the  Crucian 
Carp  ( Carassius  vulgaris)  from  the  neighbourhood  of  South- 
wold.  The  species  found  by  me  at  Lound  in  1908  and  recorded 
in  the  ‘ Transactions  ’ of  last  year  (page  846),  which  I then 
believed  to  be  Vulgaris,  should  have  been  named  the  Prussian 
Carp  (C.  gibelio).  On  comparison  I have  found  gibelio  to  be 
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less  quadrangular  and  much  more  symmetrical  in  shape,  and 
decidedly  more  golden  in  colouration.  Gibelio  may  be  referred 
to  as  a variety  of  the  Crucian  Carp.  I was  fortunate,  too,  in 
seeing  for  the  first  time,  in  August,  some  living  examples  of 
the  Mirror  Carp,  or  Spiegel-Karpfen  ( C . specularis)  which 
flourishes  in  some  ponds  not  far  from  Lowestoft.  This 
quaint  variety  is  distinguished  by  rows  of  large  scales,  irre- 
gularly placed,  with  bare  skin  showing  between.  At  the 
present  time  I have  two  survivors  of  four  sent  me  last  year, 
which  are  exceedingly  active  in  their  movements,  and  timid, 
but  able  to  live  and  apparently  thrive  in  water  which,  from 
accumulations  of  voidure  might  prove  fatal  to  many  seemingly 
hardier  species.  The  Prussian  Carp  lived  over  eighteen 
months  in  one  of  my  tanks  and  died  of  seeming  starvation, 
going  thin  and  gaunt.  Ants’  eggs  appear  to  be  a wholesome 
diet  for  fish  in  captivity,  but  the  cast  up  skins  soon  become 
unsightly  unless  the  water  is  frequently  changed.  I imagine 
that  Gibelio  needs  a vegetarian  diet,  which  it  cannot  usually 
get  in  an  aquarium. 

I observed  two  Cormorants,  one  adult,  the  other  immature, 
fishing  from  the  stakes  on  Hickling  Broad,  July  25th. 

Salmon  : a 14I  lb.  Salmon  was  netted  on  Breydon  during 
the  second  week  in  August. 

A lady  angler,  fishing  from  Claremont  Pier,  Lowestoft,  had 
an  exciting  time  on  August  4th  with  a Sting  Ray  ( Trygon 
pastinaca),  which  she  successfully  landed,  to  the  great  interest 
of  less  fortunate  anglers  ; it  weighed  35  lb. 

August  14th.  An  influx  of  Redbreasts  was  noticed  during 
the  week  ending  August  14th.  They  thronged  the  trees  and 
shrubs  in  St.  George’s  Park. 

Three  Avocets  were  reported  as  seen  on  Breydon  during 
the  second  week  in  August. 

A trunk  of  Plaice  landed  on  Yarmouth  Fishwharf,  on  August 
nth,  fetched  £3  10s.  ; on  the  same  date  a trunk  at  Lowestoft 
realised  £3  15s.,  record  prices.  There  had  been  a spell  of 
calm  weather  which  prevented  the  fishing  smacks  (sailers) 
reaching  Lowestoft  harbour.  On  the  13th  when  quite  a 
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hundred  boats  had  rushed  into  that  port  I saw  Plaice  knocked 
down  from  £1  14s.  to  18s.  per  trunk.  Soles,  which,  on  the 
nth  had  made  from  £ 12  to  £13  per  trunk,  went  for  £3  8s. 
A “ trunk  ” averages  eight  or  nine  stone. 

The  air  seemed  alive  with  Curlews  and  Whimbrel  on  the 
night  of  August  24th. 

Herring-fry  was  remarkably  scarce  on  local  waters  during 
the  month  of  August.  Breydon  usually  teems  with  the  silvery 
little  “ syle,”  to  the  great  delight  of  the  Terns,  which  flock 
thither  under  normal  conditions  to  feast  upon  it,  and  of  the 
Gulls  that  gorge  themselves  with  those  left  stranded  among 
the  Zoster  a when  the  tide  falls  off  the  flats.  The  Terns  were 
conspicuously  absent  during  all  the  autumn  ; only  on  the 
25th  did  any  turn  up,  when  quite  200  put  in  a transitory 
appearance.  They  were  for  a day  or  two  mercilessly 
slaughtered. 

August  26th.  Breydon  covered  with  Whimbrel,  Dunlins, 
Curlews,  Terns,  Gulls,  Herons,  &c.  I saw  several  Green 
Sandpipers  and  Common  Sandpipers. 

Gorleston  Beach  was  strewn,  near  the  tide  mark,  with  many 
dead  Lesser  Weevers  ( Trachinus  vipera),  and  with  hundreds  of 
Little  Squids  ( Loligo  rondeletti)  cast  aside  from  the  drawnets. 
On  ordinary  occasions  the  beachmen  are  careful  to  heel  these 
Weevers  into  the  sand,  well  knowing  the  mischievous  pro- 
perties of  the  black  first  dorsal  fin-spines.  On  this  occasion 
there  were  too  many  to  trouble  about ; and  strangely  enough 
visitors’  children  who  thronged  the  sands  were  playing  with 
the  dead  fishes  with  impunity. 

I notice  that  Whimbrel  and  Curlews,  when  probing  for 
food,  often  thrust  their  bills  so  far  down  that  they  mud  their 
“ faces  ” right  up  to  their  eyes. 

September  10th.  Saw  two  Crossbills  (Loxia  curvirostra) 
“ red  ” coloured,  in  a cage  at  the  home  of  a lightsman  who 
had  brought  them  from  one  of  the  neighbouring  lightships. 
They  had  made  the  cage  a wreck  by  wrenching  out  the  wires 
with  their  strong  mandibles. 

September  13th.  Saw  a Landrail  ( Crex  pratensis),  which 
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had  been  caught  uninjured  in  one  of  the  streets ; a second 
also  captured  in  the  town  on  the  16  th. 

On  the  13th  I saw  a Wheatear  dodging  about  in  a small 
garden  in  the  town. 

Redstarts  (Ruticilla  phcenicurus ) swarming  the  St.  George’s 
Park  on  September  16th  ; they  were  also  seen  abundantly 
with  Wheatears  by  a friend  cycling  from  Lowestoft. 

In  the  middle  of  September  a curious  inshoring  of  Herrings 
was  noticed  at  Lowestoft,  the  fish  coming  quite  into  the 
breakers,  and  many  were  flung  up  in  the  wash  of  the  sea. 
Young  urchins,  armed  with  baskets,  fetched  them  out,  to 
their  own  great  delight. 

September  27th.  A Water-rail  (Rallus  aquaticus)  probably 
on  migration,  killed  by  striking  telegraphic  wires. 

A Smooth  Hound  ( Mustelis  vulgaris ) about  15  inches  long 
cast  up  on  the  beach  September  30th.  Pollack  (Gadus 
pollachius)  numerous  in  local  waters  end  of  September.  They 
were  little  larger  than  Herrings. 

Several  Lapland | Buntings  ( Calcarius  lapponicus)  were 
observed  on  the  Denes  in  the  first  half  of  October. 

Two  purple  Sandpipers  ( Totanus  striata)  observed  on  the 
South  Beach,  October  18th.  This  pretty  little  wader  seems 
to  be  much  rarer  here  than  formerly. 

An  enormous  influx  of  Mackerel  off  the  East  Coast  during 
the  middle  of  October.  I saw  tons  piled  up  on  the  wharves 
at  Lowestoft  on  October  16th,  a great  proportion  of  which 
were  unfit  for  food.  At  Yarmouth,  on  the  Monday  (18th), 
a huge  quantity  was  brought  in.  So  long  did  the  landing  of 
Mackerel  and  Herrings  take,  that  the  fish  in  the  last  boats 
to  land  were  ordered  to  be  destroyed.  Some  of  the  boats  took 
their  catches  back  to  sea,  and  cast  them  overboard. 

An  inrush  of  Whitings  on  the  Norfolk  and  Suffolk  coasts, 
middle  of  October ; off  the  Lowestoft  piers  thousands  were 
taken  by  sea-anglers. 

Several  Five-bearded  Rocklings  ( Motella  mustela)  were 
taken  in  October  and  November. 

A Flounder  coloured  on  both  sides,  and  with  one  eye  on 
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the  “ edge,”  was  sent  me  from  Lowestoft  on  October  28th. 
It  was  to  in.  in  length. 

During  the  week  ending  October  29th  there  had  been  some 
catches  of  fine  Soles  on  the  local  piers.  A visitor,  fishing  from 
the  Britannia  Pier  on  October  21st,  caught  in  the  morning 
one  weighing  1 lb.,  in  the  afternoon  one  weighing  lb., 
and  in  the  evening  a still  larger  one  scaling  if  lb. 

Scad  (Trachurus  trachurus).  This  rather  pretty  species 
visits  the  East  Coast  in  company  with  both  the  Mackerel  and 
Herring,  although  not  so  commonly  taken  with  the  latter, 
its  large  head  preventing  it  gilling  itself  so  freely  as  in  the 
mackerel-nets.  A considerable  number  lying  about  on 
the  Fishwharf  on  October  30th.  I cannot  speak  for  its 
eligibility  for  the  table,  but  it  is  said  to  be  coarser  in  texture 
than  the  common  Mackerel,  but  good-flavoured.  I believe 
it  is  numerously  taken  on  the  western  coasts,  and  salted  for 
winter  consumption.  Its  nick  name  of  Horse-mackerel  may 
have  something  to  do  with  local  prejudice  against  its  use  as 
food. 

November  3rd.  I saw  on  this  date  at  the  home  of  a lights- 
man  a dead  Kingfisher  which  had  struck  the  lantern  of  the 
Leman  and  Ower  lightship  during  a S.S.E.  breeze  in  October. 
A Moorhen  struck  the  same  lantern  on  October  8th,  and  was 
promptly  secured  “ and  baked  with  a bit  of  pork,”  by  my 
informant  who  was  on  board. 

On  November  4th,  twenty  Redshanks  were  seen  on  Breydon, 
a rather  late  appearance. 

News  cams  to  hand  on  November  6th  of  a very  curious 
incident  which  occurred  in  Yarmouth  Roads,  when  a Middles- 
borough  steamer  encountered  strong  winds  and  heavy  seas. 
When  abreast  of  the  town  a particularly  heavy  sea  was 
shipped,  and  when  the  water  had  receded  the  deck  was  found 
to  be  half  covered  with  Mackerel,  many  of  which  were  washed 
back  into  the  sea  through  the  scuppers,  but  enough  were 
secured  to  serve  the  crew  with  fresh  fish  for  two  or  three  days. 

An  8 ft.  Porbeagle  Shark  (Lamma  cornubica ) was  brought 
in  on  November  20th.  I saw  the  remains  of  an  example 
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washed  up  on  the  beach  a month  before.  Sharks  and  Porpoises 
being  utterly  useless  when  taken  are  seldom  brought  to  the 
wharf  in  these  days  of  rush  and  confusion. 

On  November  25th  Mr.  Robert  Beazor  exhibited  on  his 
fish-slab  a very  pretty  little  Sunfish  (Orthagoriscns  mold), 
which  had  been  taken  in  a drift-net  and  landed  on  the  fish- 
wharf.  It  measured  25J  in.  in  length,  and  from  tip  of  dorsal 
to  tip  of  anal  fin,  36  in.  ; weight,  26f  lb. 

A Sprat  famine  characterised  the  East  Suffolk  fisheries 
during  the  end  of  1909.  A correspondent  writing  to  me  on 
December  4th  from  South  wold  assured  me  “ the  longshore 
fishermen  are  having  a very  bad  time.  There  are  no  Sprats. 
I do  not  remember  such  a bad  time  during  the  last  20  years.” 

On  the  other  hand  a correspondent  at  Folkestone  wrote  : 
“ The  Sprat  boats  have  been  bringing  in  enormous  catches, 
in  fact,  in  many  cases  they  were  dangerously  near  sinking, 
they  were  so  full.” 

December  4th.  Lapwings  plentiful  in  the  market  to-day, 
undoubtedly  bespeaking  an  immigration  of  this  species. 

The  following  notes  on  the  local  Smelt  fishery,  by  Mr.  Robert 
Beazor,  Sen.,  a fish  merchant  of  some  standing,  and  who 
takes  an  exceedingly  intelligent  interest  in  matters  apper- 
taining to  ichthyology,  are  worthy  of  reproduction  in  full. 
He  writes  : — 

“ The  Smelt  season  commenced  in  the  beginning  of  March, 
the  Gorleston  fishermen  starting,  when  some  six  or  eight 
boats  landed  catches  varying  from  three  to  eight  score. 
They  were  exceptionally  fine  fish.  Many  of  the  river  smelters 
had  given  up  and  sold  their  nets  and  boats  because  of  the 
action  of  the  Bure  and  Yare  Commissioners,  who  debarred 
them  from  fishing  above  Breydon  [a  very  senseless  procedure, 
as  no  fresh-water  fishes  come  down  so  low  as  the  confluence 
of  the  two  rivers,  nor  for  miles  above  it,  owing  to  the  con- 
stancy of  salt  water,  which  goes  higher  up  rivers  year  by  year]. 
This  caused  a certain  supply  of  Smelts  to  diminish.  April 
was  a fair  month,  and  when  the  weather  allowed  the  beach 
boats  to  work  some  procured  from  thirty  to  forty  score  a day. 
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The  largest  Smelt  I weighed  was  22  oz.,  and  I have  had  as 
many  as  fifty  Smelts  in  one  day  weighing  16  oz.  apiece. 
The  autumn  fishing  was  a failure  ; what  few  were  taken 
were  seemed  at  the  top  end  of  Breydon.  I sent  away  some- 
times as  many  as  four  thousand  fish  per  diem — a much  lower 
figure  than  in  some  years.  Prices  were  remunerative  to  the 
catchers,  who  averaged  two  shillings  per  score,  the  highest 
price  being  three  shillings  and  sixpence  ; they  were  occasion- 
ally as  low  as  one  shilling  per  score.  The  large  import  of 
Dutch  Smelts  into  London  greatly  influenced  the  English 
supplies,  although  the  latter  always  command  the  higher 
prices.  Very  few  Grey  Mullet  or  Salmon-Trout  were  netted 
with  the  Smelts,  owing  undoubtedly  to  the  wretched  summer. 
Drawing  for  Trout  along  the  coast  was  also  a failure.  My 
largest  lot  at  any  one  time  this  year  was  80  lb.  My 
largest  Trout  was  10J  lb.,  an  example  i6|  lb.  being  my 
record  fish.  Very  few  Salmon-Trout  and  Red  Mullet  were 
taken  in  the  Mackerel-nets  this  year  ; last  year  I purchased 
Red  Mullet  by  the  trunkful  ' Numbers  of  what  we  call 
‘ Red  Trout ' (Bull  Trout  ?),  running  from  6 oz.  to  10  oz. 
each,  were  captured.  Fishermen  aver  that  when  these 
are  about  ‘ you  may  whistle  for  fine  Trout.’  Those  landed 
fetched  good  prices.” 

Amongst  the  Crustaceans  my  most  interesting  “ finds  ” 
were  two  aged  /Esop’s  Prawns  ( Pandalus  annulicornis)  with 
barnacles  growing  on  the  carapace,  and  a Crangon  vulgaris, 
the  posterior  half  of  which  was  ivory-white. 
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METEOROLOGICAL  NOTES,  1909. 

(From  observations  taken  at  Norwich.) 

By  Arthur  W.  Preston,  F.  R.  Met.  Soc. 

Read  22 nd  February,  1910. 

January. 

This  was  a dry  and  fairly  seasonable  month,  with  but  few 
winterly  traits  till  the  latter  part.  The  last  week  was 
decidedly  cold,  the  thermometer  on  the  nights  of  the  26th, 
27th,  and  28th  having  fallen  in  the  screen  to  20.8,  21,  and 
23  degrees,  and  on  the  grass  to  19,  17,  and  19  degrees  re- 
spectively. Slight  snow  fell  on  six  days,  but  the  falls  were 
very  light.  At  5.50  p.m.  on  the  8th,  during  the  passage  of 
a snow  squall  over  Norwich,  there  were  some  sharp  flashes 
of  lightning,  one  being  accompanied  almost  simultaneously 
by  a very  heavy  peal  of  thunder. 

February. 

Two  warm  days  occurred  on  the  3rd  and  4th,  with  maximum 
temperatures  of  52.5  and  53.2  degrees  respectively, 
accompanied  by  exceptionally  mild  nights,  but  the  remainder 
of  the  month  was  cold,  with  frost  on  the  grass  on  25  nights. 
The  month  was  exceedingly  dry  throughout,  the  total  rainfall 
amounting  to  three-quarters  of  an  inch  only,  or  half  the 
average.  There  was  abundance  of  sunshine  on  many  days, 
particularly  in  the  third  week.  Very  winterly  weather 
prevailed  at  the  end  of  the  month  with  a snow-clad  landscape. 

March. 

Snow  fell  almost  daily  till  the  18th,  and  the  weather  of 
this  period  was  most  winterly,  with  frost  nearly  every  night. 
Although  March  is  frequently  the  most  winterly  month  of  the 
year,  it  is  but  rarely,  happily,  that  we  get  such  an  arctic 
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visitation  as  was  experienced  this  month.  After  the  18th  the 
weather  was  milder,  with  a good  deal  of  rain,  and  but  little 
sunshine.  Vegetation  was  very  late  in  making  a start,  the 
country,  at  the  close  of  the  month,  presenting  the  barren 
appearance  of  mid-winter.  A remarkable  feature  was 
the  exceedingly  low  atmospheric  pressure  which  ’prevailed 
throughout  the  month,  the  mercury  not  once  touching 
30  ins.  The  mean  pressure  for  the  month  (29.51  ins.) 
appears  to  have  been  the  lowest  in  this  neighbourhood  for 
over  60  years. 

April. 

This  was  a dry,  bright  month,  with  warm  days  and  cold 
nights,  and  a great  abundance  of  sunshine.  The  first  ten 
days  were  rainless,  and  the  thermometer  exceeded  60  degrees 
on  13  days,  and  on  the  nth  reached  70  degrees.  Frost 
occurred  on  15  nights,  and  the  diurnal  range  of  temperature 
was  generally  very  large.  Some  snow  fell  on  the  29th  and 
30th,  but  the  falls  were  trifling,  when  compared  with  the 
snowfalls  of  the  last  week  of  the  previous  April.  A very 
severe  thunderstorm  passed  over  Norwich  and  neighbourhood 
on  the  afternoon  of  the  27th,  doing  considerable  damage, 
but  was  not  of  long  duration.  In  Norwich  this  was  by  far 
the  most  severe  thunderstorm  of  the  year,  and  at  Yarmouth 
the  spire  of  the  parish  church  was  set  on  fire  by  the  lightning 
on  this  day.  Vegetation  was  much  accelerated  by  the  sun- 
shine of  this  month. 

May. 

May  opened  with  a snowstorm,  and  morning  frosts  were 
frequent  until  the  19th  day,  that  on  the  16th  surpassing  any 
in  May  for  many  years  past.  The  third  week  was  very  warm, 
the  shaded  thermometer  reaching  80.4  degrees  on  the  22nd, 
a degree  not  again  reached  during  the  summer  till  August  7th. 
There  was  a great  prevalence  of  bright  sunshine  throughout 
the  month. 

June. 

This  month  presented  but  few  summer-like  features. 
With  a mean  temperature  4.2  degrees  below  the  average 
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(constituting  the  coldest  June  since  1816)  and  a super- 
abundance of  cloud,  the  contrast  to  the  sunny  skies  of  April 
and  May  was  much  marked.  Not  much  rain  fell  till  the  22nd, 
but  during  the  last  week  of  the  month  heavy  thunder-rains 
fell  daily,  varying  very  much  at  places  at  but  short  distances 
from  each  other.  For  instance,  on  the  27th,  when  .16  in.  was 
registered  at  Norwich,  the  amount  gauged  at  Coltishall  was 
1.25  ins.,  whereas  at  Dilham,  but  a few  miles  distant,  no  rain 
whatever  fell.  Thunder  was  heard  at  Norwich  almost  daily 
during  the  last  week,  but  no  thunderstorm  passed  directly 
over  the  city.  The  total  rainfall  here  was  3.26  ins.,  and  it  was 
the  wettest  June  since  1892. 

July. 

July  presented  but  little  improvement  upon  the  ungenial 
June  which  preceded  it,  notwithstanding  that  its  mean 
temperature  was  5|  degrees  higher.  On  no  day  during 
the  month  did  the  thermometer  reach  even  75  degrees,  but, 
as  in  June,  the  days  were  relatively  colder  than  the  nights 
owing  to  the  great  prevalence  of  cloud.  Rain  fell  on  more 
days  than  in  any  July  since  1890,  although  the  total  fall  for 
the  month  was  only  a quarter  of  an  inch  over  the  average. 
Westerly  winds  prevailed  almost  throughout  the  month,  and 
were  exceedingly  rough  and  gusty  on  several  days. 

August. 

Heavy  rain  fell  on  the  1st,  and  the  Bank  Holiday  on"  the 
2nd  was  very  cold  and  rough,  but  was  accompanied),  by 
a steady  rise  of  the  barometer,  introducing  a fortnight’s 
magnificent  weather,  during  which  period  practically  the 
whole  of  the  summer  of  1909  was  concentrated.  Between  the 
3rd  and  16th  no  rain  whatever  fell,  and  the  thermometer 
reached  75  degrees  and  upwards  on  9 days,  and  the  maximum 
for  the  7th,  12th,  and  15th  were  80.6,  82.3,  and  82.8  degrees 
respectively.  The  weather  broke  down  again  on  the  16th, 
and  during  the  remainder  of  the  month,  the  same  unsettled, 
cool  weather,  such  as  had  characterised  the  whole  of  the 
summer  prior  to  August,  again  returned,  and  the  month 
closed  with  rough,  cold,  unseasonable  days. 
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September. 

This  month  was  a further  protraction  of  the  unsettled 
weather  for  which  nearly  the  whole  summer  was  remarkable. 
On  only  one  day  (the  23rd)  did  the  thermometer  exceed 
70  degrees,  and  rain  fell  on  20  days,  although,  as  before, 
the  fall  was  more  remarkable  for  its  frequency  than  for  the 
amount  which  fell.  Mean  temperature  was  2.6  degrees 
below  the  normal,  and  it  was  the  coldest  September  since 
1894.  A magnetic  storm  occurred  on  Saturday,  September 
25th,  interrupting  telegraphic  and  telephonic  communications, 
and  causing  delay  and  disorganisation  at  Norwich  for  over 
1 2'  hours. 

October. 

To  the  23rd  day  the  weather  was  unseasonably  warm,  with 
a remarkable  uniformity  of  day  temperatures.  The  ther- 
mometer reached  or  exceeded  60  degrees  on  17  days,  and  on 
four  other  days  exceeded  59  degrees.  A considerable  fall  in 
temperature  occurred  on  the  24th,  and  there  was  a sharp 
frost  on  the  morning  of  the  26th.  Falls  of  rain  were  frequent 
throughout  the  month,  but  the  amounts  were  light  until  the 
last  week  when  2.29  ins.  fell  in  six  days.  The  total  rainfall 
here  in  October  was  4.04  ins.,  or  about  an  inch  above  the 
average. 

November. 

This  month  was  colder  than  usual,  with  a mean  temperature 
2 degrees  below  the  average.  Rain  fell  on  24  days,  but  the 
total  which  fell  was  little  more  than  half  the  mean  for  the 
month.  The  sky  was  much  clouded  at  times,  although  there 
were  bright  days  at  intervals.  Morning  frosts  were  frequent, 
the  exposed  thermometer  falling  below  32  degrees  on  19  days. 
Snow  fell  on  3 days,  but  to  no  great  depth. 

December. 

This  was  a wet  and  stormy  month,  remarkable  for  great 
and  sudden  changes  of  both  pressure  and  temperature.  On 
the  morning  of  the  3rd  the  barometer  fell  to  28.36  ins.,  which 
was  the  lowest  reading  recorded  here  since  the  8th  December, 
1886,  when  it  fell  to  28.08  ins.  Heavy  rains  fell  at  frequent 
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intervals,  particularly  by  night,  and  it  was  the  wettest 
December  for  at  least  forty  years  past.  A severe  gale 
occurred  on  the  morning  of  the  3rd. 


The  Seasons. 

The  following  tables  show  the  mean  temperature  and 
rainfall  of  the  four  seasons,  together  with  those  of  the  five 
previous  years,  compared  with  the  usual  averages.  Winter 
comprises  the  three  months  December  to  February  inclusive  ; 
Spring,  March  to  May;  Summer,  June  to  August;  and 
Autumn,  September  to  November. 


TEMPERATURE. 


Seasons. 

1904. 

i9°5. 

IQ06. 

I907. 

1908. 

1909. 

Average 

Departure 
of  1909 
from 
average. 

degrees. 

degrees. 

degrees. 

degrees. 

decrees. 

degrees. 

degrees. 

degrees. 

Winter 

38-3 

39-2 

39-3 

36.2 

38.8 

37-5 

38.0 

-o-S 

Spring 

47.8 

47-5 

46.7 

47.6 

46.3 

46.6 

46.3 

+ 0.3 

Summer 

60.8 

62. 1 

6l.  I 

57.S 

59.8 

S8-4 

60.3 

- i-9 

Autumn 

49.8 

47-5 

52.9 

5°-7 

51.6 

49.6 

50.2 

- 0.6 

Year 

49-3 

49.0 

49-7 

48.4 

49.0 

4S.0 

48.7 

-0.7 

RAINFALL. 

Seasons. 

1904. 

I905. 

1906. 

igoy. 

1908. 

1909. 

Average 

Departure 
of  1909 
from 
average. 

Winter 

Spring 

Summer 

Autumn 

in. 

5.96 

4-59 

4.70 

4.98 

in. 

4.91 
5-29 
6.05 
8. 1 1 

in. 

7- 73 
5-32 
4.96 

8- 75 

in. 

6.09 

7-77 

5-74 

6.57 

in. 

6.21 

6.97 

7-3° 

5-94 

in. 

3-4i 

5.68 

8.J5 

7-32 

in. 

5-37 

5-i3 

6.87 

8.38 

in. 

- I.96 

+o-55 
+ 1.28 
- 1.06 

Year 

21.50 

22.96 

28.54 

26.25 

25.16  27.82 

25-75 

+ 2.07 

From  the  above  it  will  be  seen  that  the  winter  quarter 
was  colder  and  a good  deal  drier  than  the  average  ; the 
spring  was  rather  mild  but  rather  wet ; the  Summer  was 
much  colder,  and  a good  deal  wetter  than  the  normal ; and 
the  autumn  rather  cool  and  drier  than  usual,  through  the 
deficiency  of  rain  in  September  and  November. 
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The  Year. 

The  winter  was  cold  and  protracted,  though  it  could  hardly 
be  called  a severe  winter  of  the  first  rank.  The  worst  of  this 
winter  occurred  in  March,  which  in  the  foregoing  table  is 
reckoned  as  one  of  the  spring  months. Commencing  with 
April,  a bright,  sunshiny  spring  ensued,  cold  at  times,  with 
sharp  morning  frosts,  but  very  warm  at  the  end  of  May. 
With  the  advent  of  June  a cloudy,  cold,  ungenial  period  set 
in,  dry  at  first,  but  afterwards  becoming  very  wet,  and  this 
type  of  weather,  broken  only  by  a fine  fortnight  in  the  first 
half  of  August,  lasted  till  well  into  September.  Between 
June  22nd  and  August  3rd,  and  again  between  August  16th 
and  September  19th,  there  were  never  more  than  two  days 
together  without  rain.  The  summer  wras  indeed  an  ungenial 
one,  even  worse  than  1907,  which  it  'resembled  in  many 
particulars,  but  it  was  less  wet  and  cold  than  in  1879.  The 
last  three  months  of  the  year  were  very  variable,  warm  in  the 
first  half  of  October,  but  with  much  rain  at  times,  particularly 
in  October  and  December.  Between  September  24th  and 
December  12th  there  was  a further  period  during  which  there 
never  were  more  than  two  days  together  without  rain.  The 
falls  of  rain,  both  in  the  summer  and  the  autumn,  were  more 
remarkable  for  frequency  than  for  the  largeness  of  the  amounts 
registered.  While  the  total  rainfall  for  the  year  (27.82  ins.) 
was  2 ins.  above  the  average,  the  annexed  comparative  table 
shows  that  this  amount  was  exceeded  both  in  1906  and  1903. 
The  number  of  days  with  rain  during  the  year,  however,  (233), 
not  only  is  the  largest  in  the  table,  but  on  my  records  back  to 
1883.  Harvest  commenced  in  the  middle  of  August,  although 
at  the  close  of  July  the  corn  was  so  backward  that  it  seemed 
as  if  cutting  would  not  commence  before  September.  The 
warmth  in  the  earlier  part  of  August,  however,  accelerated 
the  ripening.  The  subsequent  fickle  weather  made  the  later 
harvest  very  protracted,  and  in  some  cases  farmers  had  not 
cleared  their  fields  by  the  advent  of  November. 


3D40|  p5"BUI 

00 

04 

00 

ro 

00 

t^. 

O' 

00 

NO 

ro 

O 

-psa  u^im 

04 

04 

ro 

04 

ro 

04 

ro 

m’ 

cJ 

ro 

ri 

ro 

ro 

'M'N 

VO 

« 

•rj- 

vo 

ro 

r>. 

cs 

vo 

ro 

00 

VO 

53 

'AV 

0 

ro 

ro 

vo 

04 

« 

vo 

N 

O 

99 

Q 

55 

'M'S 

*3“ 

« 

vo 

'tf* 

vo 

N 

vO 

VO 

ro 

N 

ro 

VO 

$ 

O 

•s 

■ro 

04 

r>» 

NO 

04 

ro 

cs 

vO 

« 

00 

- 

i 

VO 

'3'S 

- 

VO 

ro 

ro 

0J 

0 

O 

- 

- 

C4 

1 

N 

P 

•a  j 

ro 

04 

vo 

vo 

NO 

C4 

0 

r4 

00 

CN| 

ro 

ro 

1 

•a'N 

04 

vO 

ro 

04 

04 

VO 

- 

ro 

- 

Tf 

C4 

1 

vo 

ro 

•N 

Th 

04 

- 

vo 

r< 

ro 

M 

NO 

- 

to 

^ . 

. £“* 

04 

rj- 

04 

ro 

VO 

0 

ro 

04 

04 

<N 

n 

r^j 

CN 

r4 

ro 

< 

Zf-> 

r4 

g 

m 

CM 

00 

VO 

-rj- 

vO 

r< 

0 

00 

_ 

r4 

< 

O 

1^. 

On 

ro 

ro 

(S 

O 

00 

00 

O 

ON 

CO 

►H 

d 

oi 

HI 

H4 

ro 

ro 

HH 

r^. 

04 

a c 

Q 

<u  o 

£> 

rt  t; 

rt* 

On 

Tf 

•H 

O 

N 

O 

N 

ON 

ro 

NO 

O 

- 0 

v6 

vd 

VO 

00 

VO 

r^. 

r-^ 

vd 

vd 

h-3 

0 

u 

w£ 

6c< 

<y  ►» 

OH 

5" 

2*0  £ 

_ ° _ 

vn 

vO 

vo 

00- 

VO 

rh 

NO 

On 

0 

5 § 1 

o'-*  On 

CO 

OO 

NO 

NO 

00 

00 

00 

CO 

CO 

xs 

«w 

HH 

vO 

VO 

00 

00 

00 

On 

0 

0 

vd 

On 

00 

.J 

CTN 

J 

ri 

CO* 

06 

rO 

ro 

ro 

to 

vo 

VO 

NO 

VO 

vo 

■rf 

ro 

■'i* 

pi 

w 

•wa 

C4 

22 

VO 

ro 

VO 

ro 

■Ntf- 

0 

vO 

CS 

cv 

r4 

Mar. 

5th. 

H 

w 

CO 

vO 

Tf- 

04 

04 

r^. 

00 

0 

CO 

CO 

O 

■'3* 

o 

0 d 

04’ 

d 

On 

vd 

vd 

d 

06 

vo 

ro 

d 

s 

04 

04 

04 

04 

04 

ro 

rf 

"3" 

C4 

cs 

CN| 

04 

w 

a 

rh 

rj* 

On 

HH 

04 

HH 

ro 

ro 

vo 

H 

■ 

04 

04 

cs 

N 

r4 

< 2 

O 

04 

vO 

O 

rj- 

00 

O 

vo 

O 

VO 

04 

_ 

•}S3q;3!H 

0 Q\ 

ro 

Cv 

d 

d 

ro 

vd 

r4* 

ro 

vo 

vo 

r^. 

00 

00 

vO 

vo 

VO 

00 

vO 

n 

O 

10 

ON 

VO 

On 

. O 

O 

»o 

*-> 

00 

«0 

c ►-. 

*-H 

VO 

ON 

ON 

00 

ON 

O 

On 

VO 

ON 

d 

6 

On 

On 

d 

ON 

On 

On 

d 

On 

On 

On 

On 

ro 

ro 

04 

04 

ro 

Ci 

r^ 

CS 

ro 

cs 

M 

N 

w 

■s^a 

ro 

O 

4>. 

ro 

vO 

CNJ 

vo 

00 

r>. 

VO 

ON 

ro 

d 

44  ^ 

►H 

04 

cs 

04 

Q « 

W 

04 

VO 

vo 

00 

vo 

vO 

00 

ro 

HH 

VO 

vO 

vO 

s 

•js9a\oht 

ro 

O 

'xj- 

vo 

ro 

•^- 

-tf- 

VO 

C4 

ro 

o 

•-  On 

On 

ON 

On 

On 

ON 

ON 

On 

On 

CTN 

On 

00 

00 

P4 

04 

04 

04 

04 

04 

N 

C4 

CS 

r4 

<r 

I,  22  j 

PQ 

wa 

04 

CO 

ro 

00 

r^ 

vo 

•^* 

On 

ro 

04 

C rC 

rt  ti- 

04 

00 

ro 

rh 

ro 

vO 

ro 

00 

ro 

r4 

VO 

00 

■IsaqSjH 

C 'O 

VO 

On 

vo 

^* 

ro 

N 

0* 

CN) 

CN) 

ro 

NO 

•s  0 

d 

On 

d 

d 

d 

d 

d 

d 

d 

O 

d 

d 

ro 

ro 

04 

ro 

ro 

ro 

ro 

ro 

ro 

ro 

ro 

ro 

ro 

08 

c 

K 

yi  w? 

u 

fc3 

2 

D 

>—> 

z 

o 

£ 

£ 

< 

Feb. 

Pi 

< 

§ 

5 

P-> 

< 

May 

July 

Aug. 

Sept 

Oct. 

Nov. 

Dec. 

< 

PJ 

§ 

a h 
x 0 

W 

Trans.  Norfolk  & Norwich  Nat.  Soc.  vol.  ix.  p.  97 


EAST  AFRICAN  LIONS. 

Shot  by  Captain  Geoffrey  C.  Buxton. 


Trans.  Norfolk  & Norwich  Nat.  Soc.  vol.  ix.  p.  97. 


MONKEY-EATING  EAGLE. 

( Pithecophaga  jejferyi). 
From  the  Philippines. 
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XII. 

SOME  ADDITIONS  TO 
THE  NORWICH  CASTLE-MUSEUM  IN  1909. 

By  Frank  Leney. 

Assistant  Curator  of  Museum. 

Read  zoylh  March,  19x0. 

The  Museum  collection  of  Mammalia  has  been  enriched  by 
the  addition  of  specimens  of  the  East  African  Lion  ( Felts  leo), 
Maneless  Lion,  and  Lioness,  shot  by  Captain  Geoffrey  C.  Buxton 
in  the  Kedong  Valley  (B.  E.  A.)  on  December  20th,  1908.  The 
accompanying  photograph  illustrates  the  remarkably  effective 
manner  in  which  the  animals  have  been  modelled  by  Messrs. 
Rowland  Ward  of  London  and  set  up  in  a mahogany  case 
with  plate  glass  sides  and  top,  measuring  13  feet  6 inches  in 
length,  6 feet  in  breadth,  and  7 feet  in  height.  This  generous 
donation  has  been  much  appreciated  by  many  thousands  of 
citizens,  and  visitors  from  the  adjacent  seaside  resorts. 

Mr.  B.  H.  Burton,  through  Mr.  W.  H.  Edgar,  has  added 
male  and  female  specimens  of  the  Indian  Fox  ( Canis 
bengalensis ) from  the  United  Provinces,  India  ; and  Mr.  Gerard 
H.  Gurney  presented  a mounted  specimen  of  Beton’s  Spring 
Hare  ( Pedetes  surdaster)  which  he  obtained  in  British  East 
Africa. 

The  following  notes  on  three  rare  species  of  Raptorial  Birds 
have  been  kindly  supplied  by  Mr.  J.  H.  Gurney. 

We  are  fortunate  in  being  able  to  announce  the  acquisition 
of  an  example  of  Pithecophaga  jefferyi,  Grant,  the  large 
Monkey-eating  Eagle  of  the  Philippine  Islands  (see 
illustration).  The  bird,  which  was  discovered  in  Samar  in 
1896,  is  remarkable  for  the  great  size  of  its  beak.  This 
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addition  which  was  obtained  through  Mr.  R.  C.  McGregor 
agrees  very  well  with  the  plate  of  the  species  in  ‘ The  Ibis  ’ 
(see  1897,  pi.  V.),  except  in  having  a rather  darker  tail,  on 
which  there  appear  to  be  five  bands.  There  is  one  skin  of 
P.  jefferyi  in  the  Tring  Museum,  and  that  and  the  type  in  the 
Natural  History  Museum,  were  the  only  ones  which  had  been 
received  in  this  country  prior  to  August,  1909,  when  the 
Zoological  Society  acquired  one  alive.  Of  this  interesting 
bird  a figure  was  given  in  ‘ The  Field  ’ of  September  4th 
following,  which  showed  it  to  have  a singular  disposition 
of  the  crest,  the  feathers  of  which  are  lacking  in  rigidity, 
and  consequently  hang  down  over  the  sides  of  the  head. 
Unfortunately  the  bird  did  not  live  very  long.  In  the 
Bulletin  of  the  Philippine  Museum  (1904)  Mr.  McGregor  gives 
a few  further  particulars  of  P.  jefferyi,  and  remarks  that 
“in  at  least  two  specimens  which  I have  examined, 
there  were  conspicuous  black  shaft-lines  on  the  feathers 
of  chin  and  jaw,”  and  he  gives  some  measurements.  See 
also  ‘ Manual  of  Philippine  Birds,’  Part  I.,  p.  226. 
Mr.  McGregor  also  sent  us  a good  male  of  Spilornis  panayensis 
(Steere),  which  is  a pale  form  of  5.  holospilus,  labelled 
‘ Badajoz  Tablas,  September  12th,  1905  ’ ; but  it  seems  that 
the  Norwich  Museum  already  possessed  this  race.  Its  claim 
to  subspecific  rank  is  discussed  and  allowed  by  Mr.  Ogilvie 
Grant  in  ‘ The  Ibis  ’ for  1896,  p.  527.  Of  Ninox  mindorensis, 
Gr.,  a species  described  by  Mr.  Ogilvie  Grant  in  1896 
(‘  Ibis  ’ 1896,  p.  463),  Mr.  McGregor  sends  a male  shot  at 
Rio  Baco,  Mindoro,  April  12th,  1905.  It  is  nearly  allied  to 
N.  spilocephalus , Tw.,  which  we  have  one  of,  and  more 
distantly  to  N.  philippensis,  Bp  cf.  Bull.  Philippine  Mus., 
1904,  p.  17. 

Mrs.  J.  J.  Dawson  Paul  presented  specimens  of  the  Lesser 
Bird  of  Paradise  ( Paradisea  minor)  from  New  Guinea,  the 
South  Island  Kiwi  ( Apteryx  australis),  and  the  Parson  Bird 
( Prosthemadera  novce-zealandice)  from  New  Zealand. 

A Red-breasted  Godwit  ( Limosa  kudsonica)  from  Buenos 
Ayres  was  also  given  by  Mr.  Walter  Baring. 

The  collection  of  Implements  illustrative  of  Early  Man  in 
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East  Anglia  has  been  considerably  augmented  by  Mr.  H.  H. 
Halls,  Mr.  W.  G.  Clarke,  and  the  Rev.  E.  E.  Montford. 

The  Geological  Collection  has  been  enriched  by  the  addition 
of  many  interesting  specimens  including  the  lower  jaw  of  the 
Extinct  Beaver  (T rogontherium  cuvieri)  figured  in  E.  T. 
Newton’s  ‘ Vertebrata  of  the  Forest  Bed  ’ (1882),  pi.  IX., 
fig.  1 ; the  gift  of  the  Rev.  E.  E.  Montford  of  Swan  ton  Abbot. 

The  Misses  Southwell,  in  compliance  with  a memorandum 
by  their  father,  the  late  Mr.  Thomas  Southwell,  presented 
a large  number  of  valuable  and  useful  works  of  reference, 
including  his  working  copy  of  Stevenson’s  ‘ Birds  of  Norfolk,’ 
Day’s  ‘ British  Fishes,’  Lubbock’s  ‘ Fauna  of  Norfolk,’  &c. 

The  number  of  visitors  to  the  Castle-Museum  for  the  year 
ended  December  31st,  1909,  was  141,093,  as  against  105,417 
in  1908. 


XIII. 

A SUPPLEMENTARY  LIST  OF  NORFOLK  MOSSES, 
LIVERWORTS  AND  MYCETOZOA. 

By  W.  H.  Burrell,  F.L.S. 

Read  2()th  March,  1910. 

A close  examination  of  so  large  an  area,  makes  the  study 
of  the  distribution  within  the  county  of  these  Cryptogams 
a work  of  time ; and  it  seems  desirable  in  the  meanwhile,  to 
place  on  record  the  plants  which  have  recently  been  detected. 
In  a few  cases  notes  have  been  added  on  species  previously 
recorded,  where  the  record  appears  to  need  strengthening. 
The  object  of  the  paper  is  to  bring  the  previous  lists  up  to 
date,  and  show  what  members  of  these  groups  are  known 
to  occur  in  East  and  West  Norfolk,  No.  27  and  28  of 
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H.  C.  Watson’s  Divisions  of  Great  Britain,  without  attempt- 
ing to  indicate  abundance  or  rarity.  That  is  a matter  that 
can  be  best  dealt  with,  when  sufficient  data  have  accumulated 
to  make  any  accurate  summary  possible.  I am  indebted 
to  Messrs.  Dixon,  Horrell,  Ingham,  Saunders,  Wheldon,  and 
Miss  Lister  for  a critical  examination  of  voucher  specimens ; 
the  reputation  they  hold  for  expert  knowledge  of  their  res- 
pective sections  is  a sufficient  guarantee  of  accuracy.  County 
records  are  indicated  by  an  asterisk.  Where  the  records  are 
not  my  own,  the  name  of  the  collector  is  added. 


Mosses. 

(Supplemental  to  lists  published  in  ‘Transactions,’  vol.  vii.,  p.  212 
and  p.  558.  Vouched  by  Mr.  H.  N.  Dixon,  M.A.,  F.L.S.,  except  where 
otherwise  stated). 

*Sphagnum  rigidum,  Schp.,  var.  compactum,  Schp.  27. 
Holt,  Horsford,  Hevingham. 

* ,,  rigidum,  Schp.,  var.  squarrosum,  Russ.  27. 

St.  Faiths. 

* ,,  imbricatum,  Hornsch.,  var.  affine,  f.  squar- 

rosula,  Warnst.  27.  Horning. 

,,  cuspidatum,  Ehrh.  27:  Holt.  St.  Faiths. 

* ,,  subsecundum,  Nees.  27.  Horning. 

,,  subsecundum,  Nees.,  var.  contortum,  Schp. 

27.  St.  Faiths,  Felthorpe,  Holt,  Swan- 
ning  on. 

* ,,  inundatum,  Warnst.,  teste  E.  C.  Horrell,  F.L.S. 

27.  Holt,  Swanton  Abbot. 

* ,,  teres,  Angst.,  var.  imbricatum,  Warnst.,  teste 

E.  C.  Horrell  27.  Holt. 

* ,,  fimbriatum,  Wils.  27.  Lopham. 

* ,,  recurvum,  Warnst.,  var.  mucronatum,  Warnst., 

teste  E.  C.  H.  27.  Holt,  Felthorpe,  Stody. 

* ,,  recurvum,  Warnst.,  var.  amblyphyllum, 

Warnst.,  teste  E.C.H.  27.  Holt. 
*Tetraphis  pellucida,  Hedw.  27.  Aylmerton. 


NORFOLK  MOSSES,  LIVERWORTS,  AND  MYCETOZOA. 


IOI 


Polytrichum  gracile,  Dicks,  leg.  W.  R.  Sherrin.  27.  West 
Runton. 

Pleuridium  subulatum,  Rabenh.  28.  Gunthorpe. 

*Ditrichum  homomallum,  Hampe.  27.  Sheringham. 

* flexicaule,  Hampe.  27.  Sheringham 

* „ flexicaule,  Hampe.,  var.  densum,  B.  & S. 

28.  Wretham. 

*Dichodontium  pellucidum,  Schp.  leg.  W.  R.  Sherrin. 
27.  Diss. 

Dicranoweisia  cirrata,  Lindb.  28.  Scoulton. 

Campylopus  flexuosus,  Brid.  27.  Felthorpe,  Horsford, 
Holt,  Roughton. 

,,  pyriformis,  Brid.  27.  Blickling,  Drayton, 
Felthorpe,  Marsham,  Sheringham. 

* ,,  fragilis,  B.  & S.  27.  Booton,  Weston. 

Leucobryum  glaucum,  Schp.  28.  Croxton 

Fissidens  adiantoides,  Hedw.  28.  Lopham. 

Grimmia  apocarpa,  Hedw.  27.  Crostwick,  Holt,  Upton, 
South  Walsham,  28.  Hunstanton,  Castle 
Acre,  Santon. 

This  and  Orthotrichiim  anomalum,  var. 
saxatile  are  saxicolous  species  which  owe 
their  scarcity  in  Norfolk  to  the  absence  of 
rock.  With  few  exceptions,  the  stations 
known  to  me  are  within  ecclesiastical  bounds, 
although  I fail  to  understand  why  a church 
or  churchyard  wall  should  produce  what  so 
rarely  occurs  elsewhere  in  the  county. 

Rhacomitrium  lanuginosum,  Brid.  27.  Horsford,  St 
Faiths. 

An  interesting  note  in  Mr.  Dixon’s  pre- 
liminary list,  vol.  vii.,  p.  217,  states  that  the 
claim  of  this  plant  to  a place  in  the  Norfolk 
flora  rests  on  a sentence  in  Smith’s  English 
Flora.  “ Rare  on  heaths  in  the  plains  as  in 
Norfolk.”  It  occurs  in  small  tufts  amongst 
heather  scattered  over  a considerable  area 
in  the  two  parishes  named. 
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*Phascum  Flcerkeanum,  Web.  & Mohr.  27.  Sheringham, 
Southrepps. 

* ,,  curvicolle,  Ehrh.  27.  Sheringham. 

Pottia  bryoides,  Mitt.  28.  Weeting. 

* „ Wilsoni  B.  & S.  27.  Sheringham. 

Tortula  rigida,  Schrad.  27.  Sheringham. 

,,  ambigua,  Angstr.  27.  Alderford,  Drayton,  Nor- 
wich, Overstrand,  Sheringham. 

,,  marginata,  Spruce.  27.  Frettenham,  Tacolnes- 
ton,  Wolterton.  28.  Woodrising. 

* „ muralis,  Hedw.  var.  estiva,  Brid.  27  Dray- 

ton, Tacolneston. 

* ,,  mutica,  Lindb.  27.  Bramerton,  Postwick, 

Trowse,  Whitlingham  on  piles,  &c.,  in  the 
river  Yare. 

,,  l.evipila,  Schwaeg.  27.  Arminghall,  Catfield, 

Dunston,  Harleston,  Sheringham. 

* .,  l-evipila,  Schwaeg,  var.  laevipiliformis,  Limp. 

27.  Flordon.  28.  Heacham. 

* .,  intermedia,  Berk.  27.  Costessey,  Holt,  St. 

Faiths,  Ranworth.  28.  Binham,  Castle 
Acre,  Walsingham. 

,,  papillosa,  Wils.  28.  Kilverstone,  Thetford. 
Barbula  rubella,  Mitt.  27.  Costessey,  Hunworth,  Over- 
strand, Sheringham,  Westwick. 

* „ recurvifolia,  Schp.  27,  Diss,  leg.  W.  R.  Sherrin. 

,,  rigidula,  Mitt.  27.  Panxworth,  Lopham. 

* ,,  Hornschuchiana,  Schultz.  27.  Blickling,  Hors- 

ford,  Lyng,  Norwich. 

,,  revoluta,  Brid.  27.  Lopham,  Norwich,  Sax- 

thorpe. 

,,  convoluta,  Hedw.  27.  Lyng,  Norwich,  Ran- 

worth, Sheringham,  Wymondham. 

* ,,  convoluta,  Hedw.,  var.  Sardoa,  B.  & S.  27. 

Weybourne. 

Weisia  microstoma,  C.  M.  27.  Catfield,  Cawston,  Shering- 
ham, Wymondham. 

* ,,  tenuis,  C.  M.  28.  Woodrising,  in  village  well. 
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♦Weisia  verticillata,  Brid.  27.  Costessey,  in  village  well. 
Trichostomum  flavovirens,  Bruch.  27.  Weybourne. 
Encalypta  vulgaris,  Hedw.  27.  Aylsham,  Briston, 
Beeston  Regis,  South  Walsham.  28.  Swaff- 
ham. 

*Ulota  Ludwigii,  Brid.  27.  Aylmerton. 

* ,,  Bruchii,  Hornsch.  27.  Aylmerton. 
Orthotrichum  anomalum,  Hedw.,  var.  saxatile,  Milde.  27. 

St.  Faiths,  Upton,  Sheringham. 

„ lyellii,  Hook  & Tayl.  28.  Hargham, 

Attleborough,  Narford. 

* ,,  pulchellum,  Smith.  27.  Aylmerton. 

„ DIAPHANUM,  Schrad.  28.  Weeting. 

Splachnum  ampullaceum,  Linn.  27.  Flordon,  May,  1908. 
Ephemerum  serratum,  Hampe.  27.  Brinton,  Hethersett, 
Sheringham. 

Physcomitrium  pyriforme,  Brid.  27.  Booton,  Beeston 
Regis,  Drayton,  Harleston,  Sutton.  28. 
Croxton. 

*Funaria  ericetorum,  Dixon.  27.  Kelling. 

Aulacomnium  androgynum,  Schwaeg.  28.  Santon,  Scoul- 
ton,  Weeting,  Narford. 

*Leptobryum  pyriforme,  Wils.  27.  Norwich,  on  a wall 
in  Three  Kings  Lane,  Sutton  Marshes.  In 
both  cases  the  plant  was  in  poor  condition, 
and  evidently  not  in  congenial  surroundings. 
It  occurs  frequently  in  greenhouses,  but 
I have  not  seen  a good  typical  specimen  in 
Norfolk. 

Webera  carnea,  Schp.  27.  Little  Melton,  Sheringham. 
*Bryum  bimum,  Schreb.  27.  Flordon,  Lopham,  Sutton, 
Great  Witchingham. 

,,  erythrocarpum,  Schwaeg.  27.  Beeston  Regis, 
Horsford. 

* ,,  murale,  Wils.  27.  Whitlingham.  28.  Croxton, 

Woodrising. 

*Cinclidium  stygium,  Swartz.  27.  Damgate,  Acle,  Jan., 
1909.  Miss  M.  Pallis  ; recorded  in  Moss 
Exchange  Club  Report,  March,  1910. 
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Fontinalis  antipyretica,  Linn.  28.  Santon  in  River  Ouse. 

Pterygophyi.lum  lucens,  Brid.  c,  fr.  27.  Edgefield,  Holt. 

Leucodon  sciuroides,  Schwaeg.  28.  Kilverstone,  Thet- 

* ford. 

Porotrichum  alopecurum,  Mitt.  27.  Arminghall,  Booton, 
Brinningham,  Hethel,  Wymondham.  28. 
Brisley,  Scoulton,  Woodrising,  Oxburgh. 

*Thuidium  abietinum,  B.  & S.  27.  Swannington.  28. 
Santon. 

*Brachythecium  populeum,  B.  & S.  27.  Felthorpe,  Scot- 
tow,  Sheringham,  W}unondham. 

Eurhynchium  Swartzii,  Hobk.  27.  Lyng,  Stalham, 

Strumpshaw,  Sheringham,  Wymondham. 

„ myosuroides,  Schp.  27.  Sheringham,. 

,,  murale,  Milde.  27.  Whitlingham. 

*Plagiothecium  silvaticum,  B.  & S.  27.  Felthorpe,  Hun- 

' i worth,  Wymondham.  28.  Brisley. 

Hypnum  riparium,  Linn.,  forma  submersa.  27.  Bucken- 
ham  Ferry,  c,  fr.,  1829.  Rev.  E.  N.  Bloom- 
field, teste  W.  E.  Nicholson. 

' ,,  riparium,  Linn.  23.  Burnham  Overy,  Field 

Dalling,  Santon. 

* ,,  elodes,  Spruce.  27.  Flordon,  Sutton,  Ranworth. 
,,  polygamum,  Schp.  27.  Lopham,  Sutton. 

,,  POLYGAMUM,  Schp,  var.,  STAGNATUM.  Wils.  27. 
Sutton. 

,,  aduncum,  Hedw.,  var.  paternum,  Sanio.  teste 

J.  A.  Wheldon,  F.L.S.  27.  Sutton. 

,,  aduncum,  Hedw.,  var.  polycarpon,  Bland,  teste 
J.  A.  W.  27.  Flordon. 

,,  aduncum,  Hedw.,  group  typicum,  Ren.,  forma 

falcata,  Ren.  teste  J.  A.  W.  27.  Lopham. 

* ,,  Sendtneri,  Schp.  teste  J.  A.  W.  27.  Sutton. 

„ fluitans,  Linn.  27.  Holt,  St.  Faiths,  Swan- 

nington, Swanton  Abbot. 

,,  fluitans,  Linn.,  var.  falcifolia,  Ren.  teste 

J.  A.  W.  27.  Holt. 

,,  intermedium,  Lindb.,  forma  virens,  Monk,  teste 
J.  A.  W.  27.  Flordon. 
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Hypnum  intermedium,  Lindb.,  forma  falcata,  Sanio.  teste 
J.  A.  W.  27.  Lopham. 

„ intermedium,  Lindb.,  var.  Cossoni,  Ren.  teste 
J.  A.  W.  27.  Lopham. 

* ,,  commutatum,  Hedw.  27.  Booton,  Hapton,  Flor- 

don,  Swanton  Abbot. 

,,  molluscum,  Hedw.  28.  Lopham. 

„ scorpioides,  Linn.,  c,  fr.  28.  Lopham.  The 
meridian  of  i°  east  longitude  which  divides 
East  from  West  Norfolk  passes  through 
Lopham  little  fen,  gatherings  from  this  area 
may  be  from  Vc.  27  or  28. 

„ cordifolium,  Hedw.  27.  Sutton. 

,,  giganteum,  Schp.  28.  Lopham,  Roudham, 

Croxton. 

*Hylocomium  loreum,  B.  & S.  27.  Blickling. 

,,  rugosum,  De  Not.  28.  Near  St.  Helen’s 

Well,  Santon,  leg.  Miss  Lorna  Clarke,  1909. 


Hepatics. 

(Supplemental  to  lists  published  in  'Transactions,’  vol.  vii.,  p.  552, 
and  vol.  viii,  p.  148.  Vouched  by  Mr.  W.  Ingham,  B.A.). 

Lunularia  cruciata  (L.),  Dum.  28.  Scoulton,  Hunstanton. 
Marchantia  polymorpha,  Linn.  28.  Santon. 

Metzgeria  furcata  (L.),  Lindb.  28.  Weeting,  Thetford, 
Attleborough. 

*Pellia  endivlefolia  (Dicks.),  Dum.  27.  Booton. 
*Fossombronia  pusilla,  (L.)  Dum.  27.  St.  Faiths,  Sher- 
ingham. 

*Lophozia  Kaurini  (Limpr.),  Steph,  teste  Prof.  Schiffner. 
27.  Flordon. 

Lophocolea  bidentata,  Linn.  28.  Santon. 

,,  cuspidata,  Limpr.  27.  Blofield,  Flordon, 
Swanton  Abbot,  Sheringham. 

*Chiloscyphus  polyanthos  (L.),  Corda.  27.  Feltliorpe, 
Flordon,  Sutton,  Hevingham. 
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Ptilidium  ciliare  (L.),  Hampe.  27.  Horsford,  St.  Faiths, 
Stratton  Strawless.  28.  Santon. 

A small,  depressed  form,  growing  on  a 
birch  tree  at  Stratton  Strawless,  with  the 
appearance  of  Ptilidium  pulcherrimum > 
proved  to  be  an  arboreal  form  of  this  species. 

Diplophyllum  albicans,  Linn.  28.  Attleborough. 

*Scapania  irrigua  (Nees),  Dum.  27.  St.  Faiths,  Heving- 
ham. 

* ,,  undulata  (L.),  Dum.  2 7.  Beeston  Regis. 

Radula  complanata  (L.),  Dum.  28.  Hargham,  Attle- 
borough. 

Madotheca  platyphylla  (L.),  Dum.  27.  Upton.  Flordon. 
28.  Castle  Acre. 

Frullania  dilatata  (L.),  Dum.  28.  Attleborough,  Thet- 
ford,  Weeting. 

Mycetozoa. 

(Supplemental  to  lists  published  in  vol.  i.,  p.  47,  1873;  vol.  iii., 

p.  741,  and  vol.  vi.,  p.  449.  Vouched  by  Miss  Lister,  F.L.S.,  or 

Mr.  J.  Saunders,  A.L.S.). 

*Ceratiomyxa  Mucida,  Schrot.  27.  Stratton  Strawless. 
28.  Weeting. 

*Badhamia  panicea,  Rost.  27.  Dunston,  Sheringham. 

*Physarum  virescens,  Ditm.  27.  Stratton  Strawless. 

*Amauroch.ete  atra,  Rost.  27.  Sheringham. 

*Orcadella  operculata,  Wing.  27.  Stratton  Strawless. 

A group  of  these  minute  sporangia,  averaging 
•9  x ’25  mm.,  was  detected  on  Frullania 
dilatata,  and  other  small  bryophytes,  on  a 
Beech  tree,  in  Nash’s  Grove,  in  Dec.,  1908. 
A microscopical  examination  suggested 
Orcadella  as  the  genus,  but  the  operculum 
with  well  defined  line  of  dehiscence,  figured 
and  described  in  Lister’s  monograph,  was 
hardly  distinguishable.  Miss  Lister  was 
good  enough  to  examine  the  gathering,  and 
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detected  another  point  of  difference,  the  pale 
rosy  colour  of  the  spore  contents,  which  was 
also  noticeable  after  hatching  at  the  posterior 
end  of  the  swarm  cell.  She  says,  “ in 
Orcadella  operculata  the  spores  are  practically 
colourless  when  seen  in  water  preparation, 
while  in  the  Norfolk  specimen  there  is 
a distinct  group  of  rosy  granules  often 
clustered  about  the  nucleus.  I think  we 
may  safely  call  the  specimen  an  Orcadella. 
Orcadella  operculata  has  been  found  so  rarely 
and  we  know  so  little  of  the  variations  to 
which  it  may  be  subject,  that  for  the  present 
it  would  seem  wisest  to  regard  it  as  a form 
of  that  species — the  first  specimen  hitherto 
found  outside  North  America  so  far  as 
I know.” 

*Dictydi.ethalium  plumbeum,  Rost.  27.  Woodton.  leg. 
L.  R.  J.  Horn. 

*Enteridium  olivaceum,  Ehrenb.  27.  Horsford. 
W.  H.  B.  Woodton,  L.  R.  J.  H. 

*Hemitrichia  rubiformis,  Lister.  27.  Woodton,  L.  R.  J.  H. 

*Perich.;ena  depressa,  Libert.  27.  Woodton,  L.  R.  J.  H. 

*Margarita  metallica,  Lister.  27.  Woodton,  L.  R.  J.  H. 

*Dianema  depressum,  Lister.  27.  Woodton,  L.  R.  J.  H. 

*Porotricha  flagellifera,  Rost.  27.  Sheringham. 
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XIV. 

THE  GLACIAL  DEPOSITS  OF  NORFOLK  AND 
SUFFOLK. 

By  F.  W.  Harmer,  F.G.S. 

Mewib.  Hon.  Soc.  Beige  de  Gfal.,  6 -c. 

Introductory. 

In  a paper  written  in  1908  for  the  Jubilee  Volume  of  the 
Geologists’  Association,*  I gave  a summary  of  the  results 
of  some  investigations  into  the  glacial  history  of  the  East 
of  England,  especially  of  Norfolk  and  Suffolk,  which  have 
occupied  most  of  my  leisure  during  the  last  fifty  years.  I have 
been  asked  to  give  also,  in  the  Transactions  of  this  Society, 
a short  resume  of  my  views  on  the  subject,  for  the  benefit 
of  those  to  whom  the  work  named  may  not  be  accessible. 
The  first  part  of  the  present  paper  up  to  page  123  is  more  or  less 
a repetition  of  the  one  referred  to  ; the  latter  part  is  to  a great 
extent  new. 

In  the  year  1864  I met  accidentally  on  Mundesley  beach 
Searles  V.  Wood,  Junr.,  the  distinguished  geologist  who 
may  be  said  to  have  laid  the  foundation  of  the  systematic 
study  of  the  glaciology  of  East  Anglia,  the  son  of  the  equally 
distinguished  man  of  the  same  name  whose  Monograph  of 
the  Crag  Mollusca  will  always  remain  one  of  the  classics  of 
geological  literature. 

Although  the  glacial  drifts  of  this  district  had  been 
previously  studied  by  Lyell,  Trimmer,  Gunn,  and  others, 
comparatively  little  had  been  ascertained  at  that  time  as  to 
the  distribution  or  stratigraphy  of  the  various  beds  of  clay, 
sand,  and  gravel  of  which  they  are  composed,  or  of  the 
conditions  under  which  they  originated. 

The  only  geological  map  of  the  county  then  in  existence 
was  that  published  by  Samuel  Woodward  in  1833,  in  which, 
* ' Geology  in  the  Field,’  pt.  i,  p.  103,  1909. 
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however,  the  relation  of  the  Crag  and  of  the  “ Diluvium  ” of 
the  coast  between  Cromer  and  Yarmouth  to  the  underlying 
Chalk  had  been  correctly  shown,  but  no  attempt  had  been 
made  to  map  the  glacial  deposits  over  an  extended  area, 
either  in  Norfolk,  or  as  far  as  I know,  in  any  other  part 
of  the  world. 

Wood  saw  clearly,  not  only  that  no  real  progress  was  possible 
until  this  was  done,  but  that  the  glacial  drifts  of  the  East  of 
England  could  only  be  studied  satisfactorily  as  a whole. 
He  consequently  set  before  himself  the  gigantic  task  of 
a detailed  survey  of  these  deposits,  on  the  inch  scale,  from 
the  Humber  to  the  valley  of  the  Thames,  and  from  the 
Midland  Counties  to  the  Suffolk  coast.  Although,  alas,  his 
premature  death  prevented  its  full  accomplishment,  he  was 
able,  with  the  help  of  one  or  two  younger  men  who  were 
proud  to  work  under  him,  to  complete  a great  portion  of  it. 

The  district  he  allotted  to  me  was  the  county  of  Norfolk 
and  the  northern  portion  of  Suffolk,  in  the  mapping  of  which 
I spent  the  leisure  of  eight  or  ten  years. 

By  1868,  when  the  British  Association  for  the  Advancement 
of  Science  met  in  Norwich,  the  work  wras  sufficiently  advanced 
to  justify  the  publication  of  a preliminary  statement  of  our 
results,*  and  the  exhibition  of  a geological  map  on  the 
1 inch  scale,  which,  drawn  by  Wood’s  own  hand,  showed  with 
more  or  less  accuracy  the  distribution  of  the  glacial  beds 
over  an  area  of  2,000  square  miles.  The  greater  part  of  it 
appeared  afterwards  in  a reduced  form,  and  with  a few 
corrections,  in  the  volume  of  the  Palaeontographical  Society 
for  18724 

Although  the  issue  of  further  instalments  was  arrested  by 
his  failing  health,  Wood  was  able  to  show  in  a sketch  map, 
published  in  1880,  four  years  before  his  death,  the  limits 
of  the  region  covered  by  the  Chalky-boulder  clay.  This, 
for  purposes  of  reference,  is  given  in  fig.  4,  p.  116  of  the 
present  paper. 

* Rep.  Brit.  Assoc.  (1868),  p.  80. 

f Copies  of  this  map,  the  first  of  its  kind  ever  published,  have  lately 
been  placed  in  the  Museums  at  Norwich  and. Ipswich. 
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At  Wood’s  death  I withdrew  from  active  geological  work, 
and  it  was  not  until  ten  years  later  that  I was  able  to 
resume  it.  The  views  here  given,  so  far  as  they  differ  from 
those  of  our  earlier  papers,  are  the  result  of  my  later  investiga- 
tions, rendered  possible  to  an  old  man  by  the  fortunate 
invention  of  the  motor-car,  which  literally  gave  me  a new 
lease  of  geological  life  for  field  work. 

The  view  taken  in  this  paper  is  that  the  glacial  deposits 
of  Norfolk  were  due  in  the  first  instance  to  the  invasion  of  the 
county  by  the  western  edge  of  an  enormous  ice-sheet  like 
that  of  Greenland  which,  originating  on  the  Scandinavian 
uplands,  then  standing  in  all  probability  at  a higher  level, 
filled  the  basin  of  the  North  Sea,  and  overspread,  in  the 
opinion  of  most  of  our  best  authorities,  the  plains  of  Northern 
Europe.  At  a later  stage  of  the  Pleistocene  epoch,  however, 
the  North  Sea  ice  retreated  from  East  Anglia,  and  there  are 
no  indications  that  it  ever  re-appeared.  Subsequently, 
and  apparently  separated  from  the  earlier  glaciation  by 
a considerable  interval,  the  district  was  invaded  by  an 
inland  ice-stream  from  the  north-west,  for  which,  in  1904 
I proposed  the  name  of  the  “ Great  Eastern  Glacier.”* 


THE  NORTH  SEA  DRIFT. 

The  part  of  Norfolk  lying  to  the  east  of  the  dotted  line  A B 
on  the  contour  map  here  published,  is  covered  by  a mass 
of  travelled  and  for  the  most  part  unstratified  detritus 
which,  owing  to  its  disturbed  condition  in  the  long  coast 
section  between  Weybourne  and  Elasboro,  was  appropriately 
called  by  Sir  Chas.  Lyell  the  “ Contorted  Drift.”  When 
mapping  the  country  I ascertained  that  this  drift  might  be 
traced  more  or  less  continuously  to  Norwich  and  Beccles,  in 
which  direction  it  passed  horizontally  into  the  bed  of  brick- 
earth  out  of  which  the  red  bricks  of  that  district  have  long 
been  made. 

These  earlier  glacial  deposits  are  specially  characterized 
by  containing  erratic  boulders  of  various  igneous  rocks,  some 


Rep.  Brit.  Assoc.  (1904),  p.  542. 
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of  Scandinavian,  and  others  of  Cheviot  origin,  the  most 
common,  however,  being  of  dolerite,  probably  from  the 
Whin  Sill,  an  igneous  bed  intrusive  in  the  Carboniferous 
Limestone  of  the  North  of  England,  which  may  have  extended 
also  in  places  over  the  bed  of  the  North  Sea,*  Such  erratics 
are  seldom  seen  in  the  cliff  section,  but  may  be  observed  on 
the  beach,  or  by  the  road  side,  the  accumulation  probably 
of  centuries  of  coast  erosion. 

Prof.  Kendall  noticed  some  years  ago  in  the  village  of 
Bacton,  for  example,  a large  boulder  of  Laurvigite,  a well- 
known  Norwegian  rock,  and  there  is  a small  block  of  Rhomb- 
porphyry  from  the  Christiania  fiord  in  the  Castle-Museum, 
which  I found  last  year  in  one  of  the  Catton  brickyards. 

For  the  purpose  of  ascertaining  the  movements  of  the  ice, 
it  is  not  necessary  to  separate  between  the  Scandinavian 
and  the  British  erratics.  These  deposits,  moieover,  are  but 
little  contorted  inland.  In  this  paper  I group  them  all, 
contorted  or  not,  under  the  term  of  “ North  Sea  Drift.” 

The  North  Sea  Drift  in  its  uncontorted  form  may  be 
conveniently  studied  in  a number  of  brickyards  to  the  north 
of  Norwich,  at  Sprowston,  Catton,  and  Hellesdon.  The 
brick-earth  of  that  neighbourhood  is  not  very  stony,  and  the 
erratics  are,  as  a rule,  smaller  than  those  found  near  the 
coast.  Small  fragments  are  not  uncommon  in  it  of  black 
local  flint,  and  of  soft  chalk,  though  much  of  the  latter  has 
been  removed  by  the  infiltration  of  water  charged  with 
carbonic  acid.  One  misses,  however,  in  the  North  Sea  Drift, 
the  grey  tabular  flint  and  hard  chalk,  with  the  Neocomian 
and  Jurassic  detritus  so  constantly  met  with  in  the  Chalky 
boulder-clay,  the  morainic  accumulation  of  the  inland  ice, 
to  be  described  hereafter. 

Over  a great  part  of  the  region  covered  by  it  the  North  Sea 
Drift  is  of  no  great  thickness,  and  where  a good  section  can  be 
obtained,  its  upper  surface  is  usually  seen  to  have  a flat  and 
levelled  appearance.  In  this  condition  it  represents,  I con- 
sider, the  bottom  moraine  of  the  ice-sheet,  travelling  across  the 

* Prof.  Dwerryhouse  has  recently  identified  some  of  these  dolerite 
boulders  as  of  Whin  Sill  origin.  Rep.  Brit.  Assoc.  11908),  p.  244. 
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county  from  the  coast  in  a south-south-easterly  direction 
towards  Suffolk.  In  this  district  it  seldom  attains  an 
elevation  exceeding  ioo  feet  above  sea  level. 

Approaching  Cromer  by  road,  however,  the  character  of 
the  scenery  suddenly  changes  ; a well-marked  ridge  confronts 
us,  crossing  the  country  from  W.S.W.  to  E.N.E.,  as  shown 
on  the  contour  map.  The  northern  slope  of  this  ridge  is 
especially  steep,  the  station  of  the  Great  Eastern  Railway, 
from  the  picturesque  position  of  which  one  looks  down 
upon  the  sea,  200  feet  below,  standing  on  its  seaward  edge. 
Looking  inland,  as  one  passes  by  the  coast  road  from 
Overstrand  to  Weybourne,  the  clearly  defined  appearance 
of  the  bold  and  continuous  line  of  this  ridge  is  very  striking. 

The  scenery  of  this  region  differs  from  that  of  any  other 
part  of  East  Anglia,  its  unique  beauty  being  due  to  the 
hummocky  character  of  the  drift,  a feature  which  disappears 
to  the  south  of  the  ridge,  the  contrast  between  the  two  areas 
being  strongly  marked.  Some  rounded  and  isolated  hills  near 
Cromer  and  Sheringham,  moreover  (fig.  1),  are  very  significant*. 

Descending  now  to  the  beach  we  are  en  face  with  one  of 
the  most  interesting  sections  of  the  glacial  beds  known, 
showing  a disturbed  accumulation  of  beds  of  clay,  sand, 
and  gravel,  containing  in  places  enormous  masses  of 
chalk  or  chalky  marl.  The  contour  map  suggests  that  the 
Cromer  ridge  originally  extended  further  to  the  east-north- 
east. For  long  ages  it  must  have  been  exposed  to  the  wasting 
attacks  of  the  sea  in  that  direction,  and  much  of  it  must  have 
been  destroyed. 

These  facts  point  to  the  conclusion  that  while  the  brick- 
earths  of  the  region  to  the  south  represent  the  moraine 
profonde  of  the  great  Scandinavian  glacier,  levelled  as  by 
a gigantic  steam  roller,  the  Cromer  ridge,  piled  up  and  con- 
torted by  the  pressure  of  the  ice,  and  attaining  in  places 
a height  of  300  feet  above  sea  level,  indicates  its  terminal 
moraine,  not  at  the  period  of  maximum  extension,  but  at 
some  stage,  possibly  a prolonged  one,  of  its  retreat.  Had 

* Such  knolls  are  a recognized  feature  of  glaciated  areas  both  in 
North  America  and  in  Northern  Europe. 


Trans.  Norfolk  & Norwich  Nat.  Soc.  vol.  ix. 


Hummocky  Drift  near  Sheringham. 
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From  a Photograph  by  Prof.  Ussing. 
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Fig-  3 ■ View  of  the  Cromer  ridge  from  West  Runton. 
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the  North  Sea  ice  re-invaded  Norfolk  at  some  subsequent 
period,  it  would  have  destroyed  the  ridge,  or  levelled  it 
down.  The  coast  ridge,  therefore,  is  newer  than  the  Norwich 
brick-earth. 

I had  the  advantage  last  year  of  discussing  on  the  spot 
with  some  eminent  glaciologists,  British  and  foreign,  the 
view  that  the  Cromer  ridge  represents  a part  of  the  terminal 
moraine  of  the  North  Sea  ice  ; without  exception  and  without 
hesitation  they  adopted  that  view.  Looking  down  from  the 
platform  on  which  the  Cromer  station  of  the  Great  Eastern 
Railway  stands,  one  of  them  remarked,  “This  is  the  most 
striking  example  of  a glacial  moraine  I have  ever  seen.” 

Fig.  2,  from  a photograph  by  Prof.  Ussing  of  Copenhagen 
of  a terminal  moraine  in  North  Jutland,  resembles  in  an 
interesting  manner  the  appearance  of  the  Cromer  ridge,  as 
will  be  seen  by  comparing  it  with  a view  of  the  latter  (fig.  3), 
taken  from  the  railway  station  at  West  Runton. 

While  the  North  Sea  Drift  of  the  eastern  part  of  Norfolk 
consists  mainly  of  clay  or  brick-earth,  with  sand  or  gravel, 
and  in  places  large  rafts  of  chalk  or  chalky  marl,  we  find  as 
we  follow  the  cliff  section  towards  Sheringham  and  Weybourne 
that  it  becomes  increasingly  marly  and  eventually  entirely  so. 

The  changed  character  of  the  North  Sea  Drift  as  we  trace 
it  westward  is  probably  due  to  the  fact  that  the  sea  bed 
over  which  the  ice  moved  in  that  region  presented  a surface 
of  bare  chalk,  while  to  the  east  the  chalk  was  overlain  by 
Tertiary  sands  and  clays. 

The  North  Sea  Drift  in  its  marly  condition  may  be  studied 
in  the  western  part  of  the  cliff  section,  and  in  many  exposures 
inland  ; one  of  these,  on  the  right  hand  of  the  coast  road  from 
Cromer  to  Weybourne  just  before  reaching  the  latter  place, 
may  be  specially  noticed. 

The  country  between  Wells  and  Fakenham,  and  between 
Weybourne  and  Heydon  is  covered  by  similar  marly  drift 
(see  contour  map).  A comparison  of  the  Weybourne  section 
with  that  of  the  well-known  lime-kilns  at  Heydon,  easily 
accessible  from  the  Bluestone  station  of  the  Midland  and 
Great  Northern  Railway,  is  interesting,  showing  the  close 
VOL.  ix. 
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correspondence  between  the  two,  and  the  continuous  char- 
acter of  this  deposit  over  the  region  in  question. 

The  student  might  thence  walk  to  Cawston,  two  miles 
to  the  south.  On  the  right  hand  of  the  road  from  that 
village  to  Sail,  where  it  crosses  the  Great  Eastern 
Railway,  there  is  a large  pit  of  typical  Chalky  boulder-clay, 
full  of  detritus  from  Lincolnshire,  the  moraine  of  the  inland 
ice.  The  marked  difference  between  the  Cawston  and  Heydon 
deposits  is  as  striking  as  the  correspondence  between  the 
latter  and  that  of  Weybourne.  A short  distance  east  of 
Cawston  the  Norwich  brick-earth  comes  on  suddenly.  Near 
the  road  from  that  place  to  the  Woodrow  Inn  there  is  a pit 
of  the  latter,  showing  evident  signs  of  glacial  disturbance.* 

To  what  distance  southward  over  the  Eastern  Counties 
the  North  Sea  glacier  once  extended  cannot  be  ascertained 
with  certainty.  The  North  Sea  Drift  disappears  abruptly 
as  a continuous  sheet  to  the  south  of  the  line  A B on  the 
contour  map,  although  out-lying  fragments  of  it  are  exposed 
near  Loddon,  Lowestoft,  Beccles,  Harleston,  and  Bury  St. 
Edmunds.  Possibly  other  outliers  may  exist  also  under  the 
inland  drift  of  Suffolk.  That  a lobe  of  the  North  Sea  ice- 
sheet  entered  the  Fenland  at  this  period  through  any  opening 
then  existing  where  is  now  the  Wash,  seems  more  than 
probable.  Indeed  Messrs.  Rastall  and  Romanes  have  recently 
shown  that  many  Scandinavian  and  North  British  erratics, 
similar  to  those  of  north-east  Norfolk,  are  to  be  found  in 
Cambridgeshire,  an  indication  in  their  opinion,  as  in  mine, 
of  the  former  presence  in  that  region  of  the  North  Sea  ice.f 

* I should  point  out  that  the  maps  of  the  Geological  Survey  repre- 
sent the  marly  clay  of  Weybourne  and  Heydon  under  the  same  colour 
(blue)  as  the  Chalky  boulder-clay  of  Cawston  and  the  region  to  the 
south  of  it.  In  our  map  of  1872,  Wood  and  I regarded  these  as  essen- 
tially distinct,  both  in  character  and  age,  a view  which  I still  hold.  On 
the  other  hand,  the  Survey  maps  distinguish  between  the  Heydon  and 
Weybourne  marl  and  the  Cawston  and  Norwich  brick-earth  (coloured 
orange),  deposits  which  though  differing  lithologically,  I believe  to 
be  of  similar  age,  and  to  have  originated  under  similar  conditions. 
Mr.  H.  B.  Woodward,  however,  who  subsequently  mapped  this  district, 
and  probably  knows  it  more  intimately  than  anyone  else,  seems  now 
disposed  to  adopt  my  view. 

f Quart.  Journ.  Geol.  Soc.,  vol.  lxv  (1909),  p.  246. 
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THE  GREAT  EASTERN  GLACIER. 

The  sketch  map  (fig.  4)  shows  the  region  covered  by  the 
Chalky  boulder-clay,  the  moraine  profonde,  as  already  sug- 
gested. of  a great  inland  glacier  which,  originating  in  Teesdale, 
and  passing  down  the  Vale  of  York,  moved  thence  in  one 
direction  up  the  valley  of  the  Trent,  and  in  another  towards 
the  Fenland,  having  been  reinforced  by  lateral  glaciers 
descending  from  other  Pennine  valleys,  and  especially  by 
ice  which  crossed  the  Chalk  Wolds  of  Lincolnshire,  or  entered 
through  the  Humber  gap  from  the  North  Sea. 

The  importance  of  this  inland  ice-stream  has  not  been 
sufficiently  recognised.  Whether  we  consider,  however  the 
distance  it  travelled  in  various  directions,  or  the  area  covered 
by  its  vast  moraine,  10,000  square  miles  in  extent,  it  deserves 
a place  in  the  front  rank  of  the  ancient  glaciers  of  Great 
Britain. 

The  region  covered  by  the  Chalky  boulder-clay  has  a palmate 
outline  ; the  ice  to  which  it  was  due  having  filled  the  Fenland 
depression  to  overflowing,  radiating  thence  eastward,  south- 
ward, and  westward.  Its  matrix  varies  with  the  character 
of  the  strata  over  which  the  ice  travelled,  being  white  or 
grey  in  colour  and  very  chalky  in  one  area,  blue  and  full  of 
Kimeridgian  shale  and  septaria  in  another,  while  in  a third, 
Oxfordian  detritus  predominates  ; in  other  districts  it  con- 
tains much  material  from  the  Lower  Oolite,  or  the  Lias,  its 
constant  and  characteristic  feature  being,  however,  the 
presence,  generally  in  great  profusion,  of  the  tabular  grey 
flint  and  hard  chalk  of  the  Lincolnshire  Wolds.  In  certain 
well-defined  areas,  Neocomian  erratics  of  a special  and 
easily  recognisable  character,  presumably  also  from 
Lincolnshire,  are  very  abundant. 

As  already  stated  the  direct  invasion  of  Norfolk  by  the 
North  Sea  ice  took  place  before  the  arrival  of  that  to  which 
the  Chalky  boulder- clay  was  due.  The  latter  deposit  is 
shown  in  many  places,  as  for  example  in  the  Corton  Cliff, 
and  at  a brick-yard  a mile  south  of  Beccles  on  the  London 
Road  near  the  railway  crossing,  to  be  underlain  by  the  North 
Sea  drift. 
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Fig.  4. — Map  showing  the  distribution  of  the  Purple  Clay  (North 
Sea  Drift),  and  of  the  Chalky  boulder-clay  of  the  East  of  England. — 
S.  V.  Wood,  Jun. 

The  arrows  show  the  suggested  direction  of  the  ice  flow.  Reproduced  by 
permission  of  the  Council  of  the  Geological  Society. 
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At  Norwich,  moreover,  the  great  valley  of  the  Wensum 
has  been  excavated  through  the  older  glacial  beds,  the  Chalky 
boulder-clay  being  found  within  the  valley,  at  a lower  level 
(see  fig.  5).  The  latter  deposit,  however,  is  never  overlain 
by  the  former. 


S.W.  N.E. 

Tuck’s  Wood  Farm.  Victoria  Ry-  Station.  Household  Reath. 

Trowse.  R.  Wensum.  | 


Fig.  5 . — Section  across  the  valley  of  the  Wensum  at  Norwich, 
showing  the  Chalky  boulder-clay  as  a valley  deposit,  and  the  anomalous 
position  of  the  post  boulder-clay  gravels  of  Household  Heath. — F.  W. 
Harmer. 

1.  Chalk.  5.  Chalky  boulder-clay. 

2.  Crag  sands  and  Pebble  beds.  6.  Cannon-shot  gravel. 

3.  Contorted  drift  (Norwich  brick-earth).  7.  Valley  gravel. 

4.  Middle  Glacial  sands. 

Reproduced  by  permission  of  the  Council  of  the  Geologists’  Association. 

It  does  not  seem  that  the  North  Sea  Ice  entered  the  Fenland 
through  the  Wash  Gap  during  the  second  glaciation  of  East 
Anglia,  a view  held  by  some  glaciologists,  as  I think  it  did 
during  the  first.  We  find  no  indication  of  any  ice-movement 
from  the  Wash  towards  the  west  or  south-west  during  the 
deposition  of  the  Chalky  boulder-clay ; all  the  facts  tending 
to  show  that  the  inland  glacier  travelled  from  Lincolnshire 
towards  Norfolk  across  the  Fenland  and  a part  of  the  Wash 
in  a south-easterly  direction,  as  shown  on  the  contour  map 
by  arrows.* 

The  plain  of  the  river  Witham  below  Lincoln  appears  to  have 
been  occupied  at  this  stage  by  two  ice  streams,  confluent  but 
distinct,  one  of  them  due  to  ice  crossing  the  Chalk 
Wolds  of  Lincolnshire  which  left  behind  it  a mass  of  very 
white  boulder- clay,  intensely  chalky  in  character,  formed  by 
the  grinding  action  of  the  ice  upon  the  subjacent  chalk  rock  ; 
the  other,  from  the  Vale  of  York,  which  had  thence  moved 
along  the  strike  of  the  later  Jurassic  clays  being  represented 
by  a dark-coloured  Jurassic  drift,  covering  a great  part  of 
the  low  ground  between  the  Wolds  and  the  Lincoln  ridge. 

* This  part  of  the  subject  is  treated  in  greater  detail  in  my  paper  of 
1909,  referred  to  on  p.  108. 
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The  ice  to  which  the  latter  deposit  was  due  was  much  the 
stronger,  as  it  prevented  the  chalky  drift  from  overspreading 
the  plain  (see  contour  map),  forcing  it  against  the  western 
slopes  of  the  Wolds,  along  which  it  is  bedded  in  ridges 
parallel  to  the  latter,  attaining  a maximum  height  of  450 
feet  above  sea  level.  The  separation  of  the  white  and  blue 
boulder-clays  is  well  marked,  and  may  often  be  ascertained 
by  the  colour  of  the  land  alone ; one  passes,  moreover, 
abruptly  from  the  one  to  the  other. 

These  facts  have  an  important  bearing  on  the  study  of 
Norfolk  glaciology.  Phenomena  similar  to  those  of  Lincoln- 
shire may  be  observed  in  our  own  county.  Referring  once 
more  to  the  contour  map,  we  may  see  that  the  lines  separating 
the  North  Sea  drift  of  Lincolnshire  from  the  intensely  chalky 
clay,  and  the  latter  from  the  Kimeridgian  drift,  which  are 
interrupted  by  the  Fenland  depression,  reappear  in  our  own 
county. 

It  will  be  noticed  that  the  chalk  escarpment  which  runs 
southward  from  Hunstanton  towards  Swaffham  is  broken 
by  a gap,  about  twenty-five  miles  in  width,  extending  from 
the  latter  place  to  a point  north-east  of  Newmarket,  where 
the  chalk  hills  of  the  Gog  Magogs  commence.  This  gap  forms 
the  entrance  to  a wide  trough,  probably  of  pre-glacial  origin, 
running  continuously  from  west  to  east  from  the  Fenland  to 
the  Suffolk  coast,  the  joint  basin  of  the  Little  Ouse  and 
Waveney. 

Through  this  gap  the  Chalky  boulder-clay  ice  poured  in 
great  volume  from  the  Fenland,  fanning  out  afterwards  to 
the  east  and  south-east,  and  covering  an  area  of  something 
like  a thousand  square  miles  with  boulder-clay  which  in 
places  approaches  100  feet  in  thickness,  and  has  a maximum 
elevation  of  more  than  300  feet  above  sea  level.  The  boulder- 
clay  of  this  district  is  generally  of  a dark  indigo  colour,  its 
matrix  being  almost  entirely  composed  of  ground-up  Kimeridge 
shale.  It  contains  many  large  blocks  of  Kimeridgian  septaria, 
and  of  hard  Lincolnshire  chalk  and  grey  tabular  flint.  Frag- 
ments of  Oolitic  limestone  and  of  other  Jurassic  rocks  are 
not  infrequent,  but  its  predominant  character  is  Kimeridgian. 
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Only  one  possible  source  can  be  suggested  for  this  enormous 
mass  of  detritus  ; the  Fenland,  near  at  hand,  where  the 
Kimeridge  clay  is  in  situ,  was  the  quarry  from  which  it  was 
dug,  the  accumulation  of  material  in  the  one  region,  being 
the  measure  of  its  removal  from  the  other. 

The  transference  of  Kimeridge  clay  from  the  low-lying 
Fenland  to  high  Suffolk  is  inconsistent  with  the  floating  ice 
theory.  A subsidence  sufficient  to  carry  an  ice  floe  over  the 
latter  district  would  have  submerged  the  parent  rock  too 
deeply  to  allow  for  its  excavation  by  the  ice. 

While  thus  the  boulder- clay  of  the  region  lying  to  the 
south  of  the  line  E F on  the  contour  map  is  blue  and  intensely 
Kimeridgian,  corresponding  with  the  dark  Jurassic  drift  of 
the  basin  of  the  river  Witham,  that  to  the  north  of  the 
same  line  is  whitish  or  grey,  representing,  it  appears, 
the  intensely  Chalky  boulder-clay  of  Horncastle.  The 
transition  from  the  one  to  the  other  is  abrupt  in  Norfolk, 
as  it  is  in  Lincolnshire  ; the  clearly  marked  division  between 
them  can  be  usually  traced,  even  in  the  absence  of  sections. 
The  Kimeridgian  boulder-clay  forms  much  heavier  land, 
especially  in  Suffolk. 

Unfortunately  most  of  the  pits  which  were  open  when 
I was  mapping  the  country  are  now  closed,  either  grown  up, 
or  filled  with  water  ; there  are  still  a few,  however,  where  the 
relation  of  these  deposits  to  each  other  may  be  studied. 
To  the  left  of  the  road  from  Loddon  to  Haddiscoe,  for  example, 
there  are  at  present  two  clear  sections  of  the  white  Chalky 
boulder-clay,  one  at  Raveningham,  the  other  half  a mile 
north-west  of  Haddiscoe  Church. 

These  may  be  taken  as  typical  of  this  kind  of  drift  over  the 
area  shown  on  the  map  between  the  lines  A C and  E F ; 
it  maintains  a similar  character  throughout,  except  that 
in  some  parts  it  is  more  clayey  than  in  others.  A short 
distance  east  of  Haddiscoe,  on  the  opposite  side  of  the  river 
Waveney,  the  boulder-clay  is,  on  the  contrary,  blue  and 
Kimeridgian ; this  is  shown  at  a section  in  the  disused 
cement  works  behind  Burgh  Castle,  in  a large  pit  half  a mile 
west  of  Lound  Church,  at  the  brickyards  at  Somerleyton, 
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and  especially  at  the  interesting  sections  south  of  Beccles, 
before  mentioned. 

The  evidence  of  the  Neocomian  erratics  already  alluded  to 
as  to  the  movement  of  the  ice  is  important.  They  are 
of  sandstone,  often  fossiliferous,  with  glauconite  grains  and 
small  phosphatic  nodules,  showing  a peculiar  lustre  when 
broken,  which  makes  their  identification  easy.  They  are 
found  in  Lincolnshire,  and  are  exceedingly  common  in  west 
Norfolk,  whence  I have  traced  them  in  a continuous  trail 
towards  the  south-east  into  central  Suffolk.  Some  of  them 
are  of  great  size,  the  well-known  example  at  Merton,  near 
Watton,  measuring  12  feet  in  length  by  8 feet  in  breadth. 
Imbedded  in  boulder-clay  and  still  retaining  its  original 
position,  its  longest  diameter  points  N.W. — S.E.,  an  indication, 
it  is  believed,  of  the  direction  in  which  the  ice  was  carrying 
it.  That  these  erratics  are  not  found  to  the  west  of  the 
Fenland  is  interesting,  confirming  the  view  here  taken  as  to 
the  south-easterly  movement  of  the  ice. 

The  frequent  presence  of  Lincolnshire  limestone,  unknown 
in  the  North  Sea  Drift,  and  of  Carboniferous  detritus  in  the 
East  Anglian  boulder-clay  points  to  an  ice  drift  from  the 
north-west  across  the  Lincoln  ridge,  while  the  great  trail  of 
large  masses  of  marlstone  which  has  been  traced  southwards 
from  Grantham  (see  contour  map),  and  the  facts  observed  by 
Mr.  H.  B.  Woodward  during  the  construction  of  the  railway 
from  Bourn  to  Melton  Mowbray,*  indicate  that  the  travel 
of  the  ice  in  that  region  during  the  Chalky  boulder-clay  stage 
was  from  north  to  south  or  south-east,  and  not  from  east  to 
west.  Such  facts,  inconsistent  with  the  view  of  an  ice  drift 
from  the  North  Sea  through  the  Wash  Gap  at  this  stage, 
support  the  view  before  stated,  that  the  Fenland,  filled  with 
ice  from  the  north-north-west,  was  the  centre  from  which  the 
Chalky  boulder-clay  was  distributed  over  East  Anglia,  to  the 
south-east,  the  south,  and  the  south-west. f In  connection 

* As  to  this  see  Geol.  Mag.  (1897),  p.  486;  and  Quart.  Journ.  Geol. 
Soc.,  vol.  lxiii  (1907),  p.  492. 

+ Geol.  Mag.  (1904),  p.  509. 
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with  this  it  may  be  interesting  to  notice  that  the  Chalky 
boulder- clay  of  the  Ouse  Valley  contains  much  Oxfordian 
debris ; the  ice  to  which  it  was  due,  one  of  the  radial  lobes 
of  the  Fenland  glacier,  having  travelled  along  the  strike  of 
the  Oxford  Clay.  An  interesting  exposure  of  this  kind  of  drift 
may  be  seen  in  some  brickyards  two  miles  south-south-east 
of  Huntingdon. 

It  seems  that  the  ice  which  filled  the  basin  of  the  Ouse 
and  its  tributaries  at  this  stage  was  sufficiently  thick  to 
enable  it  to  overflow  the  Chalk  escarpment  between 
Newmarket  and  Hitchin,  which  in  places  exceeds  500  feet  in 
height.  Thence  it  descended  the  dip  slope  in  a south-easterly 
direction  into  Essex,  at  right-angles  to  its  original  course  to 
the  south-west. 

Although  the  boulder-clay  of  the  Ouse  basin  has  a Jurassic 
matrix,  that  of  the  dip  slopes  of  the  Chalk  range  to  the  south- 
east of  it  is  of  the  chalky  type.  Prof.  Chamberlin,  studying 
ffie  Greenland  ice-sheet,  found  that  all  but  the  lowest  part 
of  it  was  free  from  detritus.  The  ice  which  overflowed  the 
Chalk  escarpment  must  similarly  have  been  comparatively 
clean,  as  it  brought  over  with  it  but  little  Jurassic  material 
from  the  lower  ground.  As  soon  as  it  had  crossed  the  water- 
shed, however,  it  commenced  to  grind  into  the  underlying 
Chalk,  producing  boulder-clay  of  a chalky  type.  A similar 
explanation  may  be  given  of  the  intensely  chalky  drift  of 
the  western  slopes  of  the  Lincolnshire  Wolds,  and  its  relation 
to  the  North  Sea  Drift  of  the  coast  region  to  the  eastward. 

A great  part  of  the  district  covered  by  the  Chalky  boulder- 
clay  in  Norfolk  and  Suffolk  forms  plateaux,  the  surface  of 
which  has  a distinctly  levelled  appearance,  due  no  doubt 
to  the  pressure  of  the  superincumbent  ice  which  moved  over 
it.  No  other  explanation  can  be  given  of  this  feature  which, 
as  we  have  seen  before,  is  also  characteristic  of  the  earlier 
glacial  drift  of  north-east  Norfolk,  than  that  the  deposits  in 
question  originated  as  bottom  moraines. 

In  connection  with  this  it  may  be  mentioned  that  the  Chalky 
boulder-clay  often  rests  upon  undisturbed  beds  of  sand.  How, 
it  may  be  asked,  can  this  be  reconciled  with  the  view  that  they 


122  MR.  F.  W.  HARMER  ON  THE  GLACIAL  DEPOSITS 

were  over-ridden  by  a great  thickness  of  ice  ? Prof. 
Chamberlin’s  researches  in  Greenland  throw  light  also  on 
this  point.  He  states  that  the  talus  slope  of  detritus  which 
precedes  the  advancing  ice  sheet  in  that  country  forms  an 
embankment,  over  which  the  latter  advances  without 
disturbing  any  beds  of  incoherent  sand  which  may  underlie  it. 

THE  EROSION  OF  THE  NORTH  SEA  DRIFT  BY  THE 
INLAND  ICE  STREAM. 

The  fact  that  the  North  Sea  Drift  ceases  to  the  south  of 
Norwich,  the  Chalky  boulder-clay  coming  on  abruptly  and 
lying  side  by  side  with  it  at  the  same  level,  was  for  many 
years  a puzzle  to  me  ; it  was  not  until  I began  to  study  on  the 
spot  the  glacial  deposits  of  the  region  to  the  north-west,  and 
especially  those  of  Lincolnshire,  that  the  following  explanation 
suggested  itself. 

Originally,  as  we  have  seen,  the  whole  of  Norfolk,  a part  of 
Suffolk,  and  probably  much  of  the  Fenland,  was  covered  by 
the  morainic  deposits  of  the  earlier  glaciation,  i.e.,  by  the 
North  Sea  Drift.  The  subsequent  invasion  of  all  this 
region,  except  that  part  of  Norfolk  to  the  north  of  the  line 
A B C of  the  contour  map,  lying  under  the  lee  of  the  Lincoln- 
shire Wolds,  by  the  inland  glacier  from  the  north-west, 
destroyed  and  incorporated  in  the  moraine  of  the  latter 
that  of  the  North  Sea  ice.  On  this  view  the  igneous  erratics 
occasionally  found  in  the  Chalky  boulder- clay,  similar  to 
those  found  in  the  North  Sea  Drift,  are  derivative.  Cases 
are  occasionally  met  with  near  the  line  A B,  where  the  older 
deposits  have  been  disturbed  by  the  impact  of  the  later  ice. 
Mr.  H.  B.  Woodward  noticed,  for  example,  in  one  of  the 
railway  cuttings  north-east  of  Fakenham,  near  the  junction 
of  the  Chalky  North  Sea  marl  with  that  of  the  later  Chalky 
boulder-clay,  that  “ all  kinds  of  clay,  sand  and  gravel  were 
jumbled  up  together  ” ; this  is  what  we  might  expect  to  find 
where  an  ice-stream  had  invaded  the  moraine  of  an  earlier 
glaciation.* 

* Mem.  Geol.  Survey,  Fakenham  (1884),  p.  16. 
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THE  GLACIAL  SANDS  AND  GRAVELS. 

The  advance  of  an  ice-sheet  must  have  been  attended, 
especially  in  the  earlier  part  of  its  course,  by  considerable 
erosion,  with  a corresponding  deposition  elsewhere  of  the 
eroded  material,  on  the  one  hand  as  unstratified  till  or 
morainic  gravel,  or  the  other  as  deposits  stratified  by  the 
flood  water  which  issued  from  the  ice  when  advancing  or 
retreating.  In  the  former  case  such  beds  would  underlie, 
in  the  other  they  would  overlie,  the  unstratified  bottom 
moraine  or  till. 


The  Westleton  Beds. 

The  North  Sea  Drift  in  its  uncontorted  form,  to  the  south 
of  the  terminal  moraine  of  the  Cromer  ridge,  is  generally 
underlain  by  pebbly  and  sandy  gravel,  the  Westleton  Shingle 
of  the  late  Sir  Jos.  Prestwich,  the  stones  being  water-worn 
and  rounded ; this  shingle  may  be  traced,  in  my  opinion 
more  or  less  continuously,  as  far  south  as  Westleton.  It 
was  correlated,  by  him,  but  I think  on  insufficient  evidence, 
with  a number  of  isolated  patches  of  gravel,  extending  into 
the  counties  of  Herts,  Bucks,  Berks,  and  Oxon.  Such 
gravels  generally  rest  on  high  land,  however,  at  elevations 
which  gradually  rise  westward  to  600  ft.  O.D. 

The  sketch  map  (fig.  6)  shows  the  distribution  of  the  beds 
which  I regard  as  Westleton  Shingle ; they  are  usually  found 
in  association  with  the  Lower  Glacial  deposits.  In  places, 
as  in  the  cliff  section  at  Lowestoft,  similar  pebbly  gravel 
occurs  in  the  sands  (Middle  Glacial  of  Wood)  which  underlie 
the  Chalky  boulder- clay.  In  such  case  they  may  have  been 
derived,  I suggest,  from  the  destruction  of  beds  of  Westleton 
Shingle,  formerly  existing  in  that  neighbourhood. 

The  Westleton  gravels  have  been  variously  grouped  with 
the  Crag  and  with  the  Glacial  beds.  In  places,  however, 
they  have  cut  into  or  eroded  the  Crag  sands,  as  at  Tharston 
Furze  Hill,  and  near  Norwich,  while  in  the  neighbourhood 
of  that  city  they  are  overlain  conformably  by  the  Sprowston 
and  Catton  brickearth  (North  Sea  Drift).  I am  therefore 
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disposed  to  associate  them  with  the  Pleistocene  rather  than 
with  the  Pliocene  deposits. 

In  Norfolk  and  Suffolk  they  are  composed  almost  exclusively 
of  flint,  their  special  characters  being  remarkably  persistent 
over  a wide  area. 

An  interesting  question  suggests  itself.  Were  these 


Fig.  6. — Map  showing  the  principal  exposures  of  the  Chillesford  Clay  ( + ), 
and  the  probable  course  of  one  of  the  estuaries  of  the  Rhine  during  the 
Chillesford  stage.  The  dotted  area  indicates  approximately  the 
distribution  of  the  Pebbly  gravels  (Westleton  Shingle). — F.  W.  Harmee. 
Reproduced  by  permission  of  the  Council  of  the  Geologists’  Association. 
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shingly  gravels  derived  directly  from  the  Chalk,  acquiring 
their  rounded  form  in  glacial  times,  or  did  they  originate  at 
an  earlier  period,  as  pebbly  layers  in  some  Tertiary  deposit 
formerly  existing  on  the  bed  of  the  North  Sea  ? I am 
inclined  to  adopt  the  latter  view. 

Blocks  of  indurated  flint  gravel  similar  to  the  Eocene 
pudding-stone  of  Hertfordshire  are  not  infrequently  met  with 
on  the  beach  near  Cromer,  and  a few  years  since  a large 
boulder  of  fossiliferous  pebbly  Crag  was  observed  at  Runton 
by  Mr.  J.  W.  Stather  of  Hull. 

The  Westleton  beds  become  more  pebbly  and  less  sandy  as 
we  trace  them  southwards,  suggesting,  if  the  theory  of  their 
derivative  origin  be  accepted,  that  Tertiary  strata  such  as 
those  suggested,  were  more  strongly  developed  in  that 
direction.  Although  the  Westleton  beds  are,  in  my  opinion, 
of  Pleistocene  age,  the  pebbles  do  not  present  the  appearance 
of  a glacial  origin.  There  is  nothing  resembling  them  in  the 
undoubted  Middle  Glacial  deposits  of  other  districts,  either 
in  those  which  overlie  the  Lower  Glacial  brick-earth  in 
Norfolk,  or  which,  elsewhere,  as  in  Suffolk,  underlie  the  Chalky 
boulder-clay.  They  seem  to  have  undergone  a prolonged 
and  uniform  process  of  rolling  on  the  shore  of  some  former 
sea ; had  they  been  spread  out  by  flood  water  issuing  from 
the  termination  of  an  advancing  ice-sheet,  they  would  have 
been  of  a less  uniform  and  more  subangular  character. 

The  view  that  the  Westleton  pebbles  were  derived  from 
an  Eocene  or  Pliocene  source  was  taken  by  Sir  H.  H. 
Howorth  in  1895.*  He  suggested,  however,  that  they  had 
been  drifted  from  the  west  eastwards.  If  they  are  of  Lower 
Glacial  age,  as  I am  inclined  to  think,  they  may  more 
probably  have  been  derived,  as  before  stated,  from  the  north- 
east, or  east,  and  from  the  bed  of  the  North  Sea. 

Mr.  H.  B.  Woodward  holds  a somewhat  different  opinion. 
He  considers  that  where  such  pebbly  gravels  underlie  the 
Lower  Glacial  brick-earth  they  should  be  referred  to  the 
Crag,  and  where  they  overlie  it  to  the  Middle  Glacial.  The 


* Quart.  Journ.  Geol.  Soc.,  vol.  xli  (1895),  496. 
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Crag,  no  doubt,  is  sometimes  pebbly,  and  as  we  have  seen, 
the  Middle  Glacial  contains  pebbles  in  certain  places.  In 
both  cases,  however,  I think  they  may  be  derivative.  It  is 
not  always  possible  to  ascertain  the  exact  stratigraphical 
position  of  beds  of  unfossiliferous  gravel,  and  shingle  like 
that  at  Westleton  may  not  be  everywhere  of  the  same  age. 
Still  I believe  there  was  a “ Westleton  ” stage  in  East 
Anglia,  and  that  it  should  be  grouped  with  the  Lower  Glacial 
series. 


The  Middle  Glacial  Sands. 

A reference  to  the  East  Anglian  maps  of  the  Geological 
Survey,  sheets  12  and  16  of  the  (Drift)  series  being 

the  most  convenient  for  the  purpose,  will  show  that  a con- 
siderable area  in  East  Norfolk,  roughly  coinciding  with  that 
to  the  east  of  a line  drawn  from  Wells  to  Norwich, 
and  practically  that  of  the  North  Sea  Drift,  is  covered 
by  fine  sands  ( Ig  of  the  Survey  Map  and  coloured  pink), 
and  No.  8 (coloured  yellow)  of  the  map  published  by 
Wood  and  myself  in  1872.*  These  sands  overlie  the  North 
Sea  brick-earth  (the  Contorted  Drift  in  its  uncontorted 
form),  and  belong  to  the  earlier  glaciation.  To  the  south 
of  the  Cromer  ridge,  and  to  the  north  of  Norwich  they 
form  flat  sandy  heaths,  as  to  the  east  of  Attlebridge  and 
elsewhere,  having  probably  been  due  to  the  flood  water 
which  issued  from  the  North  Sea  ice-sheet  during  its  retreat, 
corresponding  to  the  “ sand  plains  ” of  Scandinavian  geologists. 
By  the  kindness  of  Prof.  Ussing  I am  able  to  give  a repro- 
duction of  a photograph  of  one  of  the  latter  from  the  interior 
of  Jutland  (fig.  7). 

With  these  sands  were  grouped,  both  by  the  Geological 
Survey  and  by  Wood  and  myself,  beds  of  a similar  character, 
sometimes  becoming  gravelly,  which  extend  to  the  south 
of  Norwich  into  Suffolk  and  Essex. 

These,  however,  underlie  and  are  associated  with  the  Chalky 
boulder- clay,  and  not  with  the  North  Sea  Drift.  As  a rule 

* Supp.  Crag  Moll.,  Palaeont.  Soc.,  1872. 


Trans.  Norfolk  <$•  Norwich  Nat.  Soc.  vol.  ix. 


o 

H 


I j 


View  of  a Pleistocene  “ Sand-plain  ” in  the  interior  of  Jutland. 
From  a Photograph  by  Prof.  Ussing, 
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they  are  exposed  within  the  valleys,  owing  to  the  denudation 
of  the  latter,  but  they  occur  also  beyond  the  periphery  of  the 
region  occupied  by  the  Chalky  boulder- clay,  where  they 
form  heaths,  on  the  higher  land  between  the  rivers,  as  at 
Sutton,  near  Woodbridge. 

Although  both  these  sandy  deposits  are  newer  than  the 
North  Sea  Drift,  and  older  than  the  Chalky  boulder-clay, 
I am  now  inclined  to  consider  them  distinct,  the  first  originating 
in  Norfolk  during  the  retreat  of  the  North  Sea  ice,  the  latter 
being  due  to  water  issuing  from  the  margin  of  the  inland 
glacier  during  its  advance. 

At  certain  localities  in  South  Norfolk  and  Suffolk  the 
Chalky  boulder-clay  is  underlain  by  finely  laminated  brick- 
earth  instead  of  by  the  Middle  glacial  sands,  the  connection 
between  such  beds  and  the  overlying  boulder-clay  being 
shewn  by  the  fact  that  they  generally  resemble  each  other  in 
colour  and  composition.  Probably  they  were  deposited  in 
hollows,  in  advance  of  the  ice  and  not  far  from  it ; they  may 
be  observed  at  some  brickyards  on  the  road  from  Norwich  to 
Ipswich,  four  miles  north-east  of  Forncett  Station  ; at  Boyland 
Hall,  three  miles  east  of  the  same  place ; at  Woolpit,  eight 
miles  east  of  Bury  St.  Edmunds,  and  elsewhere. 

The  Cannon-shot  Gravels. 

The  distribution  of  the  coarse  gravels  for  which  the  above 
name  was  adopted  by  Wood  and  myself  because  they  contain 
occasionally  symmetrically  rounded  flints  resembling  the 
cannon-balls  at  that  time  in  use,  is  indicated  on  the  Contour 
map  by  small  dots  ; such  flints  may  probably  have  been 
formed  in  “ kettle-holes  ” beneath  the  ice. 

These  coarse  gravels,  which  overlie  the  North  Sea  drift  on 
the  one  hand,  and  the  Chalky  boulder-clay  on  the  other, 
are  not  distinguished  on  the  maps  of  the  Geological  Survey 
from  the  Middle  Glacial  sands  which  underlie  the  latter, 
being  all  shown  by  the  same  pink  colour.  They  are  the 
plateau  gravels  (No.  10)  of  our  map  of  1872,*  on  which  they 

* Loc,  cit. 
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are  coloured  red.  They  do  not  form  continuous  sheets  as  do 
the  boulder-clays  and  the  sands  before  referred  to,  but  occur 
in  isolated  masses,  sometimes  in  considerable  thickness  and 
extent,  often  occupying  high  ground,  as  at  Poringland  and 
Mousehold  Heath.  They  are  well  developed  at  Wymondham, 
Bowthorpe,  Dereham,  and  elsewhere  in  Mid-Norfolk. 

Similar  gravels  are  found  in  other  parts  of  the  East  of 
England,  in  association  with  the  glacial  deposits.  They 
represent,  in  my  opinion,  a distinct  stage  in  the  Pleistocene 
period,  that  of  the  melting  of  the  inland  ice,  and  of  the 
torrential  streams  which  accompanied  it,  the  different  masses 
probably  indicating,  when  traced  from  south  to  north,  suc- 
cessive pauses  in  its  retreat.  In  places  these  gravels  contain 
chunks  of  Chalky  boulder- clay  ; at  others  they  are  overlain 
by  thin  layers  of  it.  Sometimes  they  present  but  little  sign 
of  stratification,  many  of  the  stones  having  a vertical  or 
inclined  position  ; on  the  other  hand  they  are  sometimes 
obscurely  stratified,  and  frequently  contain  horizontal 
thread-like  layers  of  sand  or  loam.  They  may  be  regarded, 
I think,  as  fluvio-morainic,  accumulated  near  the  edge  of  the 
retreating  ice.  They  are  more  common  in  Norfolk  in  the 
region  covered  by  the  chalky  kind  of  boulder-clay  than  in  the 
district  of  the  Chalky-Kimeridgian  drift  of  Suffolk.  One  isolated 
mass  of  these  gravels,  that  of  Tiptree  Heath  in  Essex,  forms 
a symmetrical  ridge  covering  an  area  of  six  miles  in  length  by 
one  mile  in  width  ; this  may  represent,  I consider,  a true 
terminal  moraine.  The  way  in  which  the  ridge  rises  suddenly 
and  sharply  from  the  lower  ground  surrounding  it  is  very 
striking,  and  is  well  shown  on  one  of  the  admirable  contour 
maps  (No.  26,  Essex)  published  by  Bartholomew  & Co. 
I have  observed  some  small  chunks  of  Chalky  boulder-clay, 
similar  to  those  met  with  at  Wymondham,  in  the  Tiptree 
gravel,  at  a section  near  the  point  where  the  road  from 
Kelvedon  crosses  the  ridge. 

The  general  absence  of  such  well-marked  terminal  moraines 
from  the  Chalky  boulder- clay  region  of  Norfolk  and  Suffolk 
may  be  explained  by  the  view  that  the  ice  travelled 
further  than  the  material  it  carried  with  it ; most  of 
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the  latter  being  gradually  left  behind  by  the  advancing  ice, 
while  some  of  it  was  carried  for  a great  distance  ; as,  e.g.,  the 
Kimeridgian  shale  of  the  Fenland,  which  is  found  in  East 
Suffolk,  sixty  miles  from  the  parent  rock.  The  boulder-clay 
of  East  Anglia  everywhere  thins  off  towards  the  periphery 
of  the  area  covered  by  it.  The  cannon-shot  gravels,  however, 
clearly  present  in  places  morainic  characters,  as  for  example 
in  a large  section  at  Maids  Morton  near  Buckingham,  where 
they  are  bedded  at  a high  angle,  indicating  as  Mr.  R.  H. 
Rastall  who  visited  the  place  with  me,  observed,  “ a veritable 
tip-heap.” 

The  Vale  of  York  is  crossed,  moreover,  a lew  miles  south 
of  that  city  by  two  well-marked  curvilinear  ridges  which  are 
regarded  by  Yorkshire  geologists  as  the  terminal  moraines  of 
the  Teesdale  ice  at  successive  stages  in  its  retreat.*  The 
examination  of  a section  of  gravel  in  one  of  these  ridges 
in  1906  showed  precisely  similar  features  to  j those  of  the 
Cannon-shot  drift  of  Norfolk,  removing  all  doubt  from  my 
mind  that  they  originated  in  a similar  way. 

Coarse  gravels  of  the  same  character  as  those  overlying 
the  Chalky  boulder-clay  in  Central  Norfolk  are  associated 
with  the  North  Sea  Drift  of  the  north-eastern  part  of  the 
county,  being  well  exposed  near  the  railway  station  at  Holt. 
These  seem  to  bear  a like  relation  to  the  unstratified  drift  of  the 
first  glaciation  as  do  the  cannon-shot  gravels  of  Dereham  and 
Wymondham  to  that  of  the  inland  glacier.  In  both  cases 
they  represent  the  retreat  and  final  disappearance  of  the  ice. 
Such  coarse  gravels  extend  eastward  from  Holt,  forming  a more 
or  less  continuous  belt  in  connection  with  the  Cromer  ridge. 
Looking  up  from  the  coast  road  one  might  suppose  the  ridge 
to  be  entirely  composed  of  gravel,  but  some  excavations 
between  Cromer  and  Aylmerton  showed,  a few  years  ago, 
that  the  main  mass  of  the  ridge  is  formed  of  the  Contorted 
Drift,  the  gravels  being  bedded  up  to  its  seaward  face,  their 
stratification  being  conformable  to  the  present  contours. 

* These  are  shown  in  the  Contour  Map  (pi.  iv)  of  my  paper  of  1909 
before  referred  to. 
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THE  ORIGIN  OF  THE  VALLEYS  OF  CENTRAL  NORFOLK. 

Sections  to  the  north-east  of  the  river  at  Norwich,  with 
others  facing  them,  formerly  existing  near  the  Victoria 
railway  station,  have  shown  that  when  the  ice  sheet  of  the 
earlier  glaciation  travelled  south-eastward  from  the  Cromer 
coast  to  Loddon  and  Beccles,  the  North  Sea  drift  extended 
continuously  over  what  is  now  the  valley  of  the  Wensum, 
at  present  about  half  a mile  wide,  and  more  than  a hundred 
feet  in  depth.  The  section,  fig.  4,  will  show  that  the  Wensum 
valley  has  been  cut  out  of  the  Norwich  brickearth  (j),  the 
Contorted  Drift  in  an  uncontorted  form,  as  well  as  out  of  the 
overlying  sands  (4),  which  I associate  with  it.  The  North 
Sea  brickearth  never  occurs,  moreover,  as  a valley  deposit. 

On  the  other  hand,  although  the  Chalky  boulder-clay,  the 
moraine  of  the  later  and  inland  ice-stream,  covers  a great 
part  of  the  higher  land  with  a more  or  less  continuous  sheet, 
it  constantly  warps  over  into  the  valleys,  being  often  found 
within  them,  as,  for  example,  at  Trowse,  Thorpe,  Cringleford, 
Bowthorpe,  and  elsewhere,  the  Chalk  upon  which  it  rests 
always  showing  evidence  of  glacial  disturbance.  These  valleys, 
therefore,  were  excavated  in  the  interval  between  the  retreat 
of  the  North  Sea  ice  from  Norfolk,  and  the  arrival  of  the 
inland  glacier. 

The  position  frequently  occupied  by  the  Cannon-shot 
gravels  near  the  margin  of  the  valleys,  in  positions  where 
they  could  not  have  originated  under  existing  conditions,  is 
both  interesting  and  significant. 

No  better  illustration  of  this  could  be  given  than  that  of 
the  great  sheet  which  caps  Household  Heath.  Standing  on 
the  edge  of  the  steep  northern  bank  of  the  river  Wensum 
one  looks  down  to  the  lower  ground  where  100  feet  below, 
Chalky  boulder-clay  (5  of  fig.  4)  rests  on  the  valley  bottom. 
This  boulder-clay  has  been  always  regarded  however,  as 
older  than  the  Household  gravel  (<5).  How  then,  it  may  be 
asked,  could  the  latter  have  been  accumulated  ? But  two 
explanations  seem  possible ; either  these  plateau  gravels 
are  older  than  the  Chalky  boulder-clay,  a view  which  in  the 
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opinion  of  all  competent  authorities  seems  improbable,  or  the 
valley  must  have  been  filled  to  the  brim  with  ice  during 
their  deposition. 

Gravels  finer  in  character,  generally  regarded  as  of  post- 
glacial, but  certainly  of  later  age  than  those  of  the  plateaux, 
occur  within  the  valleys  at  a lower  level  than  the  latter,  and 
in  places  apparently  above  that  which  could  have  been  reached 
by  floods.  These  have  been  supposed  to  indicate  successive 
stages  in  the  erosion  of  the  valleys  by  fluviatile  action,  but 
as  the  latter  were  clearly  in  existence  in  Chalky  boulder-clay 
times,  this  hypothesis  is  now  untenable. 

My  own  view  of  the  conditions  under  which  they  originated 
is  given  below. 


SUMMARY  AND  GENERAL  CONCLUSIONS. 

The  facts  here  stated  indicate  that  the  first  stage  of  the 
glaciation  of  Norfolk  was  accompanied  by  a direct  invasion 
by  the  western  portion  of  the  great  Scandinavian  glacier 
which,  filling  the  North  Sea  basin,  overflowed  also  the  plains 
of  Northern  Europe.  Its  moraine  profonde,  the  Contorted 
Drift  in  an  uncontorted,  or  but  slightly  contorted  form,  may 
be  traced  from  the  Cromer  coast  southward  as  far  as  Sotterley 
near  Beccles,  Withersdale  near  Harleston,  Scole,  and  Bury 
St.  Edmunds  ; it  may  formerly  have  extended  further  to 
the  south  and  probably  overspread  a portion  of  the  Fenland. 

At  a later  stage  the  North  Sea  ice  retreated  from  Norfolk 
and  did  not  reappear,  but  it  appears  to  have  lain  for  a con- 
siderable period  in  proximity  to  the  present  coast-line,  during 
which  it  heaped  up  as  its  terminal  moraine  a well  marked 
ridge,  that  of  the  Contorted  Drift  of  the  Cromer  cliffs. 

During  the  disappearance  and  melting  of  this  ice-sheet  the 
valleys  of  Central  Norfolk  were  excavated,  presumably  by 
the  action  of  torrential  streams  issuing  from  its  gradually 
retreating  margin.  In  other  parts  of  the  county,  under 
the  protection  of  the  Cromer  ridge,  flat  sandy  heath-land 
originated,  corresponding  with  the  glacial  “ sand  plains  ” of 
Denmark  and  Northern  Europe. 
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After  some  interval,  during  which  this  deposition  of  sand, 
and  the  erosion  of  the  valleys  took  place,  possibly  representing 
one  of  the  inter-glacial  periods  insisted  on  by  Professors 
James  Geikie  and  Penck,  Norfolk  was  again  invaded  by 
ice,  by  the  great  inland  glacier  to  which  was  due 
the  well-known  Chalky  boulder-clay,  a wide-spread  deposit, 
the  moraine  projonde  of  the  second  glaciation,  which  covers 
a great  part  of  Norfolk  and  Suffolk  with  a more  or  less 
continuous  sheet.  On  the  higher  land  it  forms  plateaux, 
presenting  a levelled  appearance,  but  it  occurs  also  in 
a sporadic  way  within  the  valleys.  In  north-western 
and  central  Norfolk  it  is  grey  or  whitish,  and  prevalently 
chalky  ; in  the  southern  part  of  the  county  and  in  Suffolk  it 
is  blue  in  colour,  forming  very  stiff  land,  its  matrix  consisting 
chiefly  of  Kimeridgian  detritus. 

This  inland  ice-stream,  which  seems  to  have  filled  the 
Fenland  to  overflowing,  radiating  thence  in  various  directions 
as  shown  in  fig.  4,  was,  in  the  writer’s  opinion,  a prolongation 
of  the  great  glacier  of  Teesdale  and  of  the  Vale  of  York, 
reinforced  by  lateral  ice-streams  from  the  Pennines,  and 
specially  by  the  North  Sea  Ice,  then  lying  in  considerable 
thickness  off  the  Lincolnshire  coast,  which  overflowed  the 
Wolds. 

The  Chalky  boulder-clay,  the  matrix  of  which  varies  in 
different  districts  in  accordance  with  the  various  Jurassic 
rocks  over  which  the  ice  had  passed,  contains  much  Pennine 
and  Oolitic  detritus,  and  constantly,  in  the  greatest  profusion, 
blocks  of  the  characteristic  tabular  grey  flint  and  hard  chalk 
of  the  Lincolnshire  Wolds. 

As  the  glacial  period  waned  and  the  great  ice-sheet  which 
for  long  ages  had  covered  hill  and  valley  alike  began  gradually 
to  disappear  from  East  Anglia,  it  forsook  the  higher  elevations, 
still  filling  depressions,  however,  and  generally  occupying 
the  lower  ground,  the  coarse  plateau  gravels  originating  near 
the  margin  of  the  retreating  ice.  Somewhat  later,  when  the 
ice  of  the  valleys  became  sedentary  but  still  filled  them 
nearly  to  the  brim,  sheets  of  gravel  were  accumulated 
in  places  along  the  margin  of  the  old  valleys,  which  may 
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have  presented  a natural  course  for  the  torrential  streams 
issuing  from  the  main  body  of  the  melting  ice.  Still  later, 
such  torrents,  in  diminished  volume  and  velocity,  cutting 
for  themselves  channels  in  the  valley  ice,  perhaps  between  it 
and  the  sides  of  the  valleys,  or  in  the  valley  boulder-clay, 
laid  down  the  valley  gravel  and  sand  of  the  lower  levels. 

The  sculpturing  of  East  Anglia  was  mainly  due,  I believe, 
to  the  special  conditions  attending  the  melting  of  the  glacial 
ice,  conditions  which  have  wholly  ceased  to  exist. 
Since  the  final  disappearance  of  the  ice  comparatively 
little  erosion  or  deposition  seem  to  me  to  have  taken  place 
in  this  district. 

The  Cromer  moraine  may  not  greatly  differ  in  appearance 
from  that  it  presented  when  the  ice  left  it  ; the  boulder- 
clay  plateaux  of  the  higher  part  of  Norfolk  and  Suffolk 
are  as  level  as  if  some  immense  steam  roller  had  recently 
passed  over  them  ; no  great  sheets  of  gravel  are  accumulating 
at  present  along  our  inland  valleys,  nor  is  any  river  erosion 
now  taking  place  ; the  valleys  indeed  are  being  gradually 
filled  up  with  silt  and  alluvium.  Broads  have  disappeared 
from  some  parts  of  Norfolk,  and  will  eventually  become 
everywhere  a thing  of  the  past.  An  era  of  geological  rest 
has  settled  down  on  the  fertile  lands  of  East  Anglia,  and 
we  now  enjoy  in  peace  the  fruits  of  the  glacial  disturbance 
and  turmoil  of  the  past. 

Illustrations 

CONTOUR  MAP  OF  EAST  ANGLIA. 

Fig.  1.  Hummocky  Drift  near  Sheringham. 

,,  2.  View  of  one  of  the  Terminal  Moraines  of  central 

Denmark 

, 3.  View  of  the  Cromer  ridge  from  West  Runton. 

,,  4.  Sketch  Map  showing  the  distribution  of  the  Chalky 

boulder-clay. . 

,,  5.  Section  across  the  Wensum  Valley  at  Norwich. 

,,  6 Sketch  Map  showing  the  distribution  of  the  Chillesford 

Clay  and  of  the  Westleton  Shingle. 

View  of  a Glacial  Sand  Plain  in  central  Denmark. 
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OBITUARY  NOTICES. 

MR.  THOMAS  SOUTHWELL,  F.Z.S.,  M.B.O.U. 

j By  Dr.  Long. 

It  is  with  genuine  regret  that  we  have  to  chronicle,  in  this  first 
number  of  our  new  volume,  the  death  of  Mr.  Thomas 
Southwell.  Vigorous  and  active  up  to  the  last,  he  was 
seized  with  a stroke  of  paralysis  on  August  nth,  which 
rendered  him  partially  unconscious,  and  he  passed  away 
peacefully  at  his  residence,  io  The  Crescent,  Norwich,  on 
Sunday,  September  5th,  1909,  in  the  79th  year  of  his  age. 

Mr.  Southvvell  was  by  birth  a Norfolk  man,  having  been 
born  at  King’s  Lynn  in  1831  ; and  it  was  always  with  some 
measure  of  pride  that  he  recalled  the  fact  that  he  was  a native 
Of  this  interesting  old  town.  At  the  age  of  15,  he  started  to 
make  his  own  way  in  the  world,  and  entered  the  service  of 
Messrs.  Gurney  (afterwards  Messrs.  Barclay)  at  the  King’s 
Lynn  branch  of  their  bank  where,  at  this  time,  his  father  held 
the  position  of  chief  cashier.  After  remaining  at  Lynn  for 
six  years,  he  was  transferred  to  the  branch  at  Fakenham, 
where  he  spent  the  next  fifteen  years,  i.e.,  until  1867,  when  he 
was  removed  to  the  head-quarters  of  the  bank  at  Norwich, 
from  which  he  retired  in  1896,  after  fifty  years’  service.  He 
thus  spent  nearly  the  whole  of  his  life  in  Norfolk  ; and,  as 
his  duties  in  connection  with  the  bank  frequently  necessitated 
his  visiting  its  various  branches,  he  had  numerous  opportunities 
of  which  no  man  could  have  made  better  use,  for  making 
himself  acquainted  with  the  Natural  History  of  the  district. 

When  quite  a boy  Mr.  Southwell  began  to  develop  a keen 
interest  in  birds,  and  thus  early  did  he  sow  the  seeds  which 
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afterwards  ripened  into  a profound  knowledge  of  the  science 
of  Ornithology,  for  which,  later,  he  was  justly  held  in  repute. 

In  the  formation  of  our  Society,  in  1869,  Mr.  Southwell  took 
a prominent  and  active  part,  and  remained  a member  up  to 
the  time  of  his  death.  For  many  years  he  acted  as  its 
Honorary  Secretary,  and  was  twice  honoured  by  being 
elected  to  the  Presidential  Chair,  viz.,  in  1879  and  again  in 
1893.  Few  of  the  present  members  realize  to  what  extent 
the  Society  has  been  indebted  to  him  during  the  past  forty 
years  for  the  ungrudging  and  invaluable  help  he  has  at  all 
times  given  in  preparing  the  annual  Transactions.  In 
addition  to  numerous  papers,  over  100  in  all,  on  a great  variety 
of  subjects,  from  his  own  pen,  Mr.  Southwell  assisted  in 
editing  the  papers  of  other  contributors  ; and  for  the  greater 
part  of  the  life  of  the  Society,  he  was  a member  of  the  Journal 
Committee. 

Always  an  indefatigable  worker,  a voracious  reader  and, 
withal,  a most  methodical  man,  and  one  who  would  spare  no 
pains  in  collecting  detailed  information,  Mr.  Southwell 
possessed  essentially  the  qualities  of  a compiler ; and  on 
referring  to  his  long  list  of  contributions  to  our  Transactions, 
it  will  be  seen  that  they  are  mostly  the  result  of  collected 
research.  Especially  interested  was  he  in  the  Ornithological 
Archaeology  of  his  county,  as  witness  his  papers  on  the  Decoys 
in  Norfolk,  the  St.  Helen’s  Swan-pit,  etc.  ; and  his  knowledge 
of  the  topography  and  archaeology  of  the  Fen  District  was 
unrivalled.  It  was  this  spirit  for  research  into  the  past  that 
prompted  him  to  publish,  in  1892,  Sir  Thomas  Browne’s 
‘ Observations  on  the  Natural  History  of  Norfolk,’  which 
he  edited  from  the  MSS.  in  the  Sloane  collection  of  the 
British  Museum  and  in  the  Bodleian  Library,  Oxford,  and 
which  he  elucidated  with  many  valuable  and  critical  notes. 
He  was  largely  assisted  in  this  work  by  the  late  Professor 
Newton,  F.R.S. 

In  1872  he  was  elected  a Fellow  of  the  Zoological  Society, 
and  in  1881  a member  of  the  British  Ornithologists’  Union. 
In  1879  he  edited  a second  edition  of  Lubbock’s  ‘ Launa  of 
Norfolk  ’ — originally  published  in  1845 — to  which  he  added 
much  useful  information  in  the  form  of  Notes. 
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The  publication  by  which  Mr.  Southwell  will  be  best 
remembered,  however,  and  which  perhaps,  and  deservedly 
so,  brought  to  him  the  greatest  amount  of  credit,  was  the 
completion,  in  1890,  of  the  third  volume  of  Stevenson’s 
‘ Birds  of  Norfolk,’  from  letters  and  other  manuscripts  left 
by  the  author.  It  was  no  easy  task  to  pick  up  the  threads 
of  the  author  of  what  has  been  described  as  a “ model  county 
ornithology,”  but  Southwell  did  it,  and  did  it  well,  supplement- 
ing the  author’s  notes  with  much  useful  information  of  his 
own.  The  universal  approbation  that  was  accorded  the 
publication  of  this  third  volume  renders  any  posthumous 
criticism  superfluous.  He  was  proud  of  his  share  in  introduc- 
ing the  Sooty  Shearwater  (Puffinus  griseus),  the  Mediterranean 
Black-headed  Gull  ( Larus  melanocephahis),  the  Caspian  Plover 
(Mgialitis  asiatica)  and  the  Wall-Creeper  ( Tichodroma 
murania)  to  the  Norfolk  List  of  Birds. 

As  an  example  of  the  way  in  which  a man  may  become 
a recognised  authority  on  a subject  with  which  he  but  rarely 
has  the  opportunity  of  gaining  his  information  first-hand, 
is  Mr.  Southwell’s  connection  with  the  Marine  Mammalia. 
In  1881  he  published,  as  a small  quarto,  ‘ The  Seals  and 
Whales  of  the  British  Seas  ’ — a series  of  papers  that  had 
originally  appeared  in  the  pages  of  ‘ Science  Gossip  ’ ; and 
from  1884  onwards  he  contributed  annually  to  the  ‘ Zoologist  ’ 
a report  on  the  Seal  and  Whale  Fisheries.  These  valuable 
and  interesting  reports  are  largely  statistical,  and  are  compiled 
with  his  usual  care  and  lucidity,  from  reliable  information 
obtained  from  correspondents  connected  with  the  Whale 
fishery. 

His  article  on  “ The  Fur-Seal  Fisheries  of  Alaska  ” in  the 
‘ Gentleman’s  Magazine  ’ for  March,  1891,  is  worthy  of 
mention  ; as  is  also  that  on  Sowerby’s  Whale  in  ‘ The  Annals 
and  Magazine  of  Natural  History  ’ for  April,  1893. 

There  is  one  subject  in  which  Mr.  Southwell  took  especial 
interest,  and  it  is  no  exaggeration  to  say  that  it  was  in  part 
owing  to  his  continued  perseverance  in  the  matter  that 
legislation  finally  resulted.  We  refer  to  the  preservation, 
during  the  breeding  season,  of  those  species  of  birds  that 
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formerly  had  nesting  haunts  in  this  county,  and  which, 
owing  to  the  continuous  depredations  of  egg-dealers  and 
others,  were  rapidly  becoming  extinct  as  breeders.  He  was 
a strong  supporter  of  the  various  Bird  Protection  Societies 
that  have  been  formed  in  the  county,  such  as  those  at 
Yarmouth,  Wells,  Blakeney,  etc.,  and  Norfolk  will  ever  owe 
a debt  of  gratitude  to  him  for  the  timely  support  he  gave  to 
this  movement.  He  rendered  useful  service  to  “ The  Society 
for  the  Protection  of  Birds  ” (London),  by  writing  on  the 
Swallow  in  their  Educational  Series,  No.  4,  and  on  the  Terns 
in  No.  12  of  the  same  series. 

Like  all  ornithologists,  he  was  greatly  interested  in  the 
migration  of  birds,  on  which  subject  he  contributed  a valuable 
paper  to  ‘ Natural  Science  ’ in  1897  (p.  245). 

As  would  be  expected  of  a man  who  had  such  a catholicity 
of  interests  in  all  matters  relating  to  Natural  History, 
Mr.  Southwell  identified  himself  very  closely  with  the  Museum 
work  in  Norwich.  When  the  old  Norfolk  and  Norwich 
Museum  was  transferred,  in  1893,  to  its  present  site  in  the 
Castle,  he  was  co-opted  on  to  the  Museum  Committee  of  the 
Town  Council,  and  he  remained  a member  of  this  Committee 
up  to  the  time  of  his  death.  Through  his  instrumentality 
many  specimens,  which  would  not  otherwise  have  been 
acquired,  have  been  added  to  the  collection.  In  1896  he 
wrote  an  Official  Guide  to  the  Museum,  which  was  published 
under  the  special  sanction  of  the  Museum  Committee.  In 
the  formation  of  the  Norwich  Museum  Association  Mr. 
Southwell  took  the  greatest  interest,  and  by  his  regular 
attendance  at  its  meetings,  and  in  other  ways,  strongly 
supported  it.  His  article  on  “ An  Eighteenth  Century 
Museum”  in  ‘The  Museum  Journal’  (1908,  p.  no)  is  worthy 
of  all  praise.  For  many  years  he  was  a valuable  member  of 
the  Committee  of  the  Norfolk  and  Norwich  Library,  and  as 
a co-opted  member  of  the  Committee  of  the  Free  Library 
he  also  did  good  work. 

Mr.  Southwell  married,  in  1868,  Margaret  Fyson,  of  Great 
Yarmouth,  and  had  two  daughters,  both  of  whom  survive 
him. 
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W.  H.  BIDWELL. 

The  Society  has  lost  an  interested  and  active  member 
by  the  death  of  Mr.  W.  H.  Bid  well,  on  25  th  April,  1909.  He 
was  born  in  Norwich,  but  when  he  was  seven  years  of  age  his 
father  removed  to  Ipswich.  He  was  educated  at  the  Grammar 
School  of  that  town,  where  he  received  a good  classical 
training,  as  was  evident  later  from  his  knowledge  of  Latin 
and  Greek. 

A member  of  the  Society  almost  from  its  foundation,  he 
was  successively,  Auditor  1874-81,  Hon.  Secretary  1881-89, 
Treasurer  1895-1901,  President  1901-02.  His  contributions 
to  the  scientific  work  of  the  Society  included  the  following 
papers: — “Notes  on  Norfolk  Names  derived  from  those  of 
Animals,  Birds,  and  Plants,”  25th  January,  1881.  “Some 
Obsolete  Dishes,”  30th  October,  1888.  “ On  the  use  of  the 

Teasel  in  Norwich,”  6th  November,  1900.  “Memoir  of 
Robert  Wigham,”  29th  October,  1901. 

For  the  purpose  of  his  Presidential  Address  delivered 
25th  March,  1902,  he  chose  the  subject  of  “ Floral  Scents,” 
a somewhat  neglected  but  highly  interesting  topic. 

Mr.  Bidwell  was  an  active  member  also,  of  the  Norwich 
Camera  Club,  being  a skilful  photographer.  Several  of  his 
photographs  of  local  objects  of  interest  are  now  in  the 
Norwich  Castle  Museum.  He  also  presented  photographs 
by  himself,  to  the  Norfolk  and  Norwich  Naturalists’  Society, 
to  enrich  the  pages  of  the  Transactions.  His  ‘ Annals  of  an 
East  Anglian  Bank”  (Norwich,  1900)  is  a valuable  addition  to 
the  literature  of  his  native  county. — W.  A.  N. 

OCTAVIUS  CORDER. 

The  late  Octavius  Corder  was  one  of  the  original  members 
of  the  Society,  and  for  many  years  took  an  active  share  in 
its  work,  having  acted  as  Secretary  in  1870-71,  member  of 
the  Committee  1873-1879,  of  which  he  was  chairman  in  1874-75 
and  1878-79,  and  President  in  1880-81.  In  the  latter  capacity 
he  gave  an  address  on  ‘‘Distribution  and  Migration  of  Plants.” 
In  October,  1884,  he  read  a paper  before  the  Society  on 


OBITUARY  NOTICES.  139 

“ Saffron,”  and  in  November,  1885,  one  entitled  “ A Few 
Portuguese  Notes.” 

Mr.  Corder  was  apprenticed  to  Thomas  Knott,  of  Exeter, 
in  1843,  and  in  1851  he  entered  the  School  of  Pharmacy, 
which  had  then  recently  been  established  by  the  Pharma- 
ceutical Society  at  17  Bloomsbury  Square.  After  a period  of 
study  he  passed  the  Major  Examination,  and  subsequently  held 
a post  as  assistant  to  a South  Shields  pharmacist.  Forty-five 
years  ago  he  started  business  at  Norwich,  where  he  rapidly 
became  well-known  and  highly  respected.  In  the  realm  of 
botany  he  proved  himself  an  enthusiastic  and  devoted  student. 
Botany  was  to  him  a subject  of  entrancing  interest,  and  he 
was  always  seen  with  a flower  in  his  button-hole.  He  took 
pride  in  the  beautiful  garden  which  he  maintained  a few  miles 
outside  the  city  of  Norwich,  and  devoted  special  attention  to 
the  cultivation  of  rare  plants.  He  never  returned  from  a 
holiday,  whether  in  this  country  or  on  the  Continent,  without 
bringing  home  with  him  a number  of  uncommon*  plant 
specimens.  He  was  a member  of  the  Board  of  Examiners  of  the 
Pharmaceutical  Society  from  1874  to  1894,  botany  naturally 
being  his  particular  department.  In  1893  he  was  President 
of  the  Nottingham  meeting  of  the  British  Pharmaceutical 
Conference,  when  he  took  as  the  title  of  his  address,  “ Some 
Herbaceous  Plants  in  Common  Cultivation,  Especially  those 
Connected  with  Medicine.”  The  address  proved  to  be  a 
careful  review  of  botany  as  a science.  For  almost  ten  yea,  s — 
1895  to  1904 — Mr.  Corder  was  a member  of  the  Council  of 
the  Pharmaceutical  Society.  At  Norwich  he  formerly  took 
a goodly  share  in  municipal  affairs,  but  owing  to  his  advanced 
age  he  resigned  public  work  a few  years  ago.  He  will  be  much 
missed  in  the  city,  where  he  had  carried  on  business  for  so 
many  years ; and  his  old  apprentices,  now  in  business  for 
themselves,  will  regret  the  passing  of  one  to  whom  they  owe 
in  a large  measure  their  knowledge  of  pharmacy  and  allied 
sciences.  His  death  took  place  at  Brundall  on  January  5th, 
1910,  at  the  advanced  age  of  81. — Ed. 
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MISCELLANEOUS  NOTES  AND  OBSERVATIONS. 
WILD  BIRD  PROTECTION  ON  THE  NORFOLK  COAST. 

The  Reports  from  the  four  well-known  breeding  localities  on 
the  Norfolk  coast  for  the  year  1909  are  highly  satisfactory. 
Thanks  to  the  public-spirited  manner  in  which  the  Earl  of 
Leicester  has  taken  over  the  responsibilities  of  the  Wells 
Wild  Bird  Protection  Society,  several  subscribers  to  this 
Society  have  transferred  their  subscriptions  to  the  Breydon 
Society.  We  hope  that  others  will  do  likewise,  and  so  help  to 
wipe  out  the  deficit  which  the  latter  Society  had  to  face  at 
the  commencement  of  this  season. 

Breydon  Society. — It  is  satisfactory  to  find  from  the 
Report  and  Accounts  of  this  Society  for  1909,  that  increased 
subscriptions  have  been  received  during  the  year.  In  spite 
of  this,  however,  there  was  an  adverse  balance  at  the  end  of 
the  season  ; and  if  the  watcher  is  to  be  employed,  as  hitherto 
from  March  to  August  inclusive,  additional  financial  support 
will  be  needed.  Owing  to  lack  of  funds,  no  details  of  the 
watcher’s  work  are  given  in  the  Report,  but  through  the 
courtesy  of  the  Honorary  Secretaty,  Mr.  Henry  P.  Frederick 
of  South  Quay,  Great  Yarmouth,  we  are  able  to  give  the 
following  extracts  from  his  note  book  : — 

During  the  second  week  of  March,  1909,  when  strong  N. 
and  N.  E.  winds  prevailed  with  snowstorms,  many  hundreds 
of  Wigeon  and  Mallard  were  seen  on  Breydon  and  also  some 
Pintail  Ducks  ; and  on  March  13th  “ thousands  of  Dunlin 
and  Ringed  Plover.”  This  large  flock  of  Wigeon,  estimated 
by  the  watcher  at  about  four  hundred,  left  on  April  6th. 

On  March  22nd,  a flock  of  35  Brent  Geese  and  some  Scaup 
Ducks  were  seen,  and  on  the  25th  9 Wild  Swans  appeared, 
but  these  left  again  in  the  evening.  During  the  second  and 
third  weeks  in  April  a large  number  of  Waders  were  visiting 
Breydon,  including  Whimbrels,  Grey  Plover,  Godwits,  Knots, 
Dunlins,  Ringed  Plovers,  Turnstones,  Oyster-catchers,  etc. 

Between  April  18th  and  May  3rd  three  Spoonbills  were  seen 
daily.  A single  Spoonbill  was  seen  on  most  days  between 
June  29th  and  August  9th. 
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Several  Common  Terns  arrived  on  April  22nd,  and  on  the 
next  day  a Sooty  Tern  was  seen.  Some  Lesser  Terns  arrived 
on  May  4th. 

On  May  6th  the  watcher  counted  196  Godwits  and  Grey 
Plovers  in  one  flock,  many  of  the  former  being  in  their  summer 
dress.  During  the  greater  part  of  the  month  of  May  there  was  a 
large  number  of  different  Waders  on  Breydon.  On  the  15  th 
a Cormorant  was  seen,  and  on  the  18th  some  Pigmy  Curlews 
(Curlew  Sandpipers)  and  several  Turnstones.  On  the  19th 
a pair  of  Black-tailed  Godwits  and  on  the  23rd  a Sabine’s  Gull. 

On  June  1st  a Glossy  Ibis  was  seen  in  the  company  of  some 
Curlews,  but  it  departed  during  the  night.  On  August  28th 
a pair  of  Glossy  Ibis’s  appeared  on  Breydon,  but  they  were 
gone  by  the  next  day. 

On  June  18th  two  Black  Terns  were  seen.  On  the  19th 
a brood  of  ten  young  Sheld-ducks  were  seen  swimming  about ; 
these  were  probably  hatched  near  Burgh  Castle. 

On  July  15th  an  Avocet  appeared  and  remained  fill  August 
4th.  Three  more  Avocets  turned  up  on  August  8th,  but  after 
stopping  for  about  two  hours,  flew  off  to  the  eastward  and  were 
not  seen  again. 

Towards  the  end  of  August  numbers  of  Common  Terns 
appeared,  but  although  this  species,  and  also  the  Lesser  Tern, 
are  noted  as  having  been  seen  on  and  off  during  the  summer, 
there  is  no  record  of  either  species  having  nested  in  the  locality. 

On  August  27th,  a Spotted  Redshank  was  seen. 

Wolferton. — We  are  indebted  to  the  Hon.  Sec.  (Mr.  G. 
Cresswell)  of  this  Society  for  the  following  report  for  1909. 
We  are  glad  to  find  that,  financially,  the  Society  is  in  a flourish- 
ing condition. 

The  watcher  was  on  duty  from  5th  April  to  17th  July. 

The  cold  weather  in  June  which  was  so  destructive  to 
young  Partridges  appeared  to  have  no  effect  on  the  Terns  and 
Ringed  Plover  who  nested  freely  and  in  increasing  numbers. 
The  common  Tern  showed  the  largest  increase,  a few  eggs  of 
the  Ringed  Plover  were  taken  by  Rooks  early  in  May,  and 
a gun  had  to  be  used  to  drive  them  away ; a Flamingo,  in  good 
plumage,  was  seen  by  Dr.  C.  Plowright  on  18th  June  on 
the  preserved  area.  Altogether  the  season  was  a most 
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successful  one,  many  hundreds  of  eggs  being  hatched  and 
birds  brought  off  safely. 

Wells. — The  following  notes  are  taken  from  a report  by 
the  watcher  to  Mr.  C.  A.  Hamond  who  was,  for  many  years, 
Hon.  Sec.  of  the  Society  which  protected  the  birds  in  this  locality. 

During  1909  there  were  more  nests  than  usual  of  the  Common 
Tern,  and  about  the  same  number  (30  nests)  of  the  Lesser 
Tern.  Both  species  hatched  off  well.  The  first  young  of  the 
Lesser  Tern  were  found  on  June  13th  ; those  of  the  Common 
Tern  a day  or  so  later.  Redshanks  and  Ringed  Plovers  nested 
in  about  the  usual  numbers.  We  are  glad  to  note  that  the 
Black-headed  Gull  is  returning  yearly  to  this  nesting  locality 
in  increasing  numbers. 

Blakeney  and  Cley. — The  report  from  this  district  is 
highly  satisfactory,  and  contains  the  watcher’s  notes  from 
the  beginning  of  May  till  the  end  of  the  year.  The  number  of 
Common  and  Lesser  Terns’  nests  would  seem  to  be  on  the 
increase,  and  during  June  several  Sandwich  Terns  were  seen, 
though  they  are  not  recorded  as  having  nested.  A pair  of 
Oyster-catchers  hatched  off  successfully,  as  did  also  at  least 
two  pairs  of  Sheld-ducks. 

The  watcher  records  seeing  a Swift  in  October,  14th. — S.H.L. 

Remarkable  Boulder  at  Sheringham. — This  boulder 
was  exhibited  for  sale  in  Sheringham  last  summer  and  was 
stated  by  the  owner — an  Overstrand  fisherman — to  have  been 
picked  up  by  him  together  with  some  mammalian  remains  of 
which  he  was  trying  to  dispose,  after  a recent  storm,  on  the 
face  of  the  cliffs  at  Overstrand.  Messrs  F.  W.  Harmer, 
Reeve  and  Leney  agree  in  considering  it  a typical  Liassic 
boulder  from  the  Cromer  cliffs. 

This  suggests  that  the  human  handiwork  it  shows  is  of 
local  origin,  and  negatives  a suggestion  that  the  stone  may 
have  been  a “ totem  ” brought  from  oversea  and  discarded. 
It  is  assumed  that  the  workmanship  is  of  comparatively  recent 
date,  and  that  the  stone  has  fallen  from  the  cliff  top  to  the 
position  in  which  it  was  found.  Is  the  design  a mere  whim 
of  the  workman,  or  was  it  intended  for  any  useful  or  decorative 
purpose  ? — W.  H.  B. 


Copies  of  the  Transactions  of  the  Norfolk  and  Norwich 
Naturalists’  Society  can  be  obtained  of  the  Hon.  Secretary , 
Mr.  W.  A.  Xicholson , 51  Surrey  Street,  at  the  following  reduced  prices , 
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Ticehurst  C.  B..  M.D. 

La velle's  Hotel.  N.  Lowestoft 
Tillett  Wilfred  S.  Montrose,  Old  Catton 
Tingey  J.  C.,  M.A.,  F.S.A. 

31  Surrey  Street,  Norwich 
Todd  R.  A.,  B.Sc. 

Board  of  Agriculture  & Fisheries,  London 
Todd  .T.  T.  Chapel  Field  Gardens,  Norwich 
Tracy  N.  7 St.  John’s  Terrace,  King’s  Lynn 

True  F.  W.,  Bon.  Mem. 

U.S.  National  Museum,  Washington, 

U.S.A. 

Tuck  W.  H. 

5 Southgate  Green,  Bury  St.  Edmunds 
Turner  Miss  E.  L. 

Upper  Birchetts,  Langton  Green, 

Tunbridge  Wells 


U 


Upcher  H.  M.,  F.Z.S.,  T.P. 

Sheringham  Hall 
Utting  S.  W.  Thorpe,  Norwich 


V 


Vaughan  Matthew  Haileybury  College 


W 

WaleyMiss  The  Close.  Norwich 

•Walsingham  The  Right  Hon.  Lord,  F.R.S., 
T.P.  Merton  Hall,  Thetford 

Walter  J.  H.  Drayton 

Ward  E.  F.  Salhouse  Hall,  Norwich 

•Watling  R.  A. 

Great  Ormesby,  Great  Yarmouth 
Watson  Innes  Swanington  Court,  Norwich 
Wheeler  F.  D„  M.A.,  LL.D. 

Bracondale,  Norwich 
•Whitaker  Joseph,  F.Z.S. 

Rainworth  Lodge,  Mansfield 
Wigg  T.  J.,  Bov.  Sec.  Great  Yarmouth 
Section,  37  Northgate  Street, 
Gt.  Yarmouth 

Wild  Edward 

Christ  Church  Road,  Norwich 
Witherby  H.  F.  326  High  Holbom,  W.C. 
Woodward  Dr.  Henry,  F.R.S.,  V.P.Z.S., 
F.G.S.,  Eon.  Mem. 

13  Arundel  Gardens.  Nott'ng  Hill,  W. 
Woodward  H.  B.,  F.F.S.,  F.G.S.,  Bon.  Mem. 

85  Coombe  Road,  Croydon 
Wormald  Hugh  Heathfield,  E.  Dereham 
Wright  Miss  Helen 

Beech  Close,  Newmarket  Road,  Norwich 
Wright  Miss  K.  Noel 

Beech  Close,  Newmarket  Road,  Norwich 
Wright  T.  J.,  F.R.C.S. 

48  Prince  of  Wales’  Road,  Norwich 
•Wyrley-Birch  W.  E.  G. 

West  Bilney  Lodge,  King’s  Lynn 


Y 


Young  J.  J.  Baldwin,  M.A.,  M.B.O.U. 

Richmond  Park,  Sheffield 


List  of  Members  willing  to  receive  Specimens  for  identification. 

ATMORE  E.  A. — Lepidoptera,  Neuroptera,  Trichoptera,  Hymenoptera  (Aculeata). 
BLOOMFIELD  Rev.  E.  N.,  M.A.,  F.E.S. — Tenthredinidse,  Diptera,  Hepatic®. 
Burrell  W.  H.,  F.L.S. — Mosses,  Mycetozoa. 

Clarke  W.  G. — Pre-historic  Bronze  or  Stone  Implements. 

Geldart  miss  a.  M. — Plants. 

Gurnet  Robert — Fresh-water  Crustacea  (particularly  from  wells). 

LONG  F.,  L.R.C.P. — Plante. 

Mayfield  A.,  M.C.S. — British  Non-marine  Mollusca. 


The  Treasurer  in  Account  with  the  Norfolk  and  Norwich  Naturalists’  Society, 

Year  ending  April  25th,  1911. 
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List  of  the  Publications  received  by  the  Society  as  Donations 
or  Exchanges  from,  April,  1909. 


Ashmolean  Natural  History  Society  of  Oxfordshire.  Proceedings 
and  Report  for  1909 — 1910. 

Australian  Museum,  Sydney.  Catalogue  of  Australian  Accipitres 
in  the  collection,  1876. 

Presented  by  Mr.  J.  II.  Gurney,  F.Z.S. 
Belfast  Naturalists’ Field  Club.  Series  II.  Yol.  vi.  Part  3. 
Bennett  A.,  F.L.S.  Atriplex  calotheca  as  a Scotch  species. 

Carex  Aquatilis,  Whal.  var.  nov.,  and  its  Scotch  forms 

The  genus  Carex  in  Britain. 

Notes  on  the  Review  of  Kukenthal’s  Carex 

Contributions  to  a Flora  of  Caithness,  No.  5. 

„ „ „ outer  Hebrides,  No.  4. 

— — Pyrola  secunda,  Linn. 

Notes  on  the  British  species  of  Utricularia. 

Vicia  orobus.  D.C. 

All  presented  by  Author. 

British  Association.  Report  Winnipeg  Meeting,  1909. 

Report  of  Corresponding  Societies  Committee,  1909 — 1 910. 

British  Museum.  Catalogue  of  the  Birds  of  the  Tropical  Islands 
of  the  Pacific  Ocean,  in  the  Collection.  G.  R.  Gray.  1859. 

Presented  by  Mr.  J.  H.  Gurney,  F Z S. 
Guide  to  the  British  Yertebrata. 

Guide  to  the  Crustacea,  Arachnida,  Onychophora,  and 

Myriapoda. 

— Special  Guide,  No.  4.  Memorials  of  Charles  Darwin. 

All  presented  by  the  Trustees. 

California,  University  of.  Publications  in  Zoology.  Vol.  v. 
Parts  5 — 12.  Vol.  vi.  Parts  7 — 9,  12.  Yol.  vii.  Parts  1,  2. 

Cambridge  Philosophical  Society,  Proceedings  of  the.  Vol.  xv. 
Parts  5,  6.  Yol.  xvi.  Part  1. 

Concarneau-  Lab.  de  Zool.  et  de  Phys.  Marines.  Travaux 
Scientifiques.  T.  1.  Pt.  1.  Fasc  6,  7. 

Connecticut.  Academy  of  Arts  and  Sciences.  Yol.  xvi. 
Pages  247 — 382. 
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Cory  C.  B.  A Naturalist  in  the  Magdalen  Islands.  Boston.  1878. 

Birds  of  the  West  Indies.  Revised  Edition.  Boston. 

1886.  Both  presented  by  Mr.  J.  U.  Gurney , F.Z.S. 

Croydon  Natural  History  and  Scientific  Society.  Proceedings  and 
Transactions,  1909 — 10. 

Curtis  John.  Letters  (MSS.)  from  various  persons  concerning. 

Presented  by  Mr.  J.  Hooper. 

Ealing  Scientific  and  Microscopical  Society,  Report  and  Trans- 
actions, 1909 — 10. 

Edinburgh,  Botanical  Society  of.  Transactions.  Vol.  xxv.  Dis- 
tribution of  the  Hepaticse  of  Scotland. 

Geological  Society.  Transactions.  Vol.  ix.  Pai’t  5. 

(Special  Part.) 

Royal  Society  of.  Transactions.  Vol.  xxx.  Parts  5 — 7. 

Vol.  xxi.  Parts  1,  2. 

Essex  Naturalist.  Vol.  xvi.  Parts  3 — 6. 

Farmer’s  Friends  and  Foes.  A Series  of  Articles  by  various 
Authors.  Presented  by  Mr.  J.  H.  Gurney , F.Z.S. 

France,  Bulletin  de  la  Soc.  des  Sciences  Naturelles  de  l'Ouest 
de  la.  1909.  Part  4.  1910.  Parts  1,  2. 

Geographical  Journal,  The.  April,  1910— April,  1911. 

Presented  by  Mr.  PI.  G.  Barclay , F.R.G.S. 

G£ologie,  Soc.  Beige  de.  Bulletins.  1909.  Parts  7 — 10.  1910' 
Parts  1 — 7. 

Geological  Society.  Quarterly  Journal.  Nov.,  1908 — Aug.,  1910. 

Literature.  1902.  1904 — 06.  1908. 

Presented  by  Col.  Feilden , C.B. 

Harvard  College.  Museum  of  Comparative  Zoology.  Bulletins. 

Vol.  lii.  Parts  15 — 17.  Vol.  liv.  Parts  2 — 4. 

Annual  Report,  1909 — 10. 

Hasselquist  F.  Voyages  and  Travels  in  the  Levant.  London.  1766 

Presented  by  Mr.  J.  H.  Gurney , F.Z.S. 

Hertfordshire  Natural  History  Society  and  Field  Club,  Trans- 
actions of  the.  Vol.  xiv.  Part  2.  1910. 

Hull  Museum.  European  Nocture.  A Descriptive  Catalogue  of 
the  Dobree  Collection,  by  H.  B.  Browne,  M.A.  1909. 

Presented  by  Mr.  J.  IP  Gurney,  F Z.S 
Ibis  The.  9th  Series.  Vol.  iv.  Nos.  14 — 16.  Vol.  v.  Nos.  17 — 18 

Presented  by  Mr.  F Buxton,  F.Z.S. 
Kay  Chas  de.  Bird  Gods.  New  York.  1898. 

Presented  by  Mr.  J.  PI.  Gurney , F.Z.S 
Kilmarnock  Glanfield  Ramblers’  Society.  Annals.  1S04 — 10. 
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Liverpool.  Catalogue  of  Parrots  in  the  Derby  Museum.  1897. 

Presented  by  Mr.  J.  H.  Gurney,  F.Z.S. 
Lloyd  Library.  Mycological  Notes.  Nos.  31 — 36. 

Mycological  Notes,  Polyporoid  Issue.  Nos.  1 — 3. 

„ „ Old  Species  Series.  No.  1. 

„ Series,  Bulletins.  Nos.  4,  5. 

Reproduction  „ „ No.  7. 

— Pharmacy  „ „ No.  2. 

Botanical  „ „ No.  1. 

Bibliographical  Contributions  No.  1. 

Synopsis  of  Genus  Hexagona. 

Synopsis  of  Section  of  Genus  Polystictus. 

Ma.dara.sz  T.  Y.  Die  ornithologischen  Ergebnisse  meiner  Reise 
nach  Ceylon.  1897.  Presented  by  Mr.  J.  II.  Gurney,  F.Z.S. 

Manchester  Literary  and  Philosophical  Society.  Memoirs.  Yol.  liv. 
Parts  2,  3.  Vol.lv.  Parti. 

Marine  Biological  Association  of  the  United  Kingdom,  Journal. 
Yol.  ix.  Part  1.  Presented  by  Mr.  Robert  Gurney. 

Marshall  H.  Arbustum  Americanum.  A Catalogue  of  Forest 
Trees  and  Shrubs.  Philadelphia,  1875 

Presented  by  Mr.  J.  II.  Gurney,  F.Z.S. 
Microscopical  Society,  Royal.  Journal,  Nos.  195 — 201. 

Missouri  Botanical  Garden.  Twentieth  Report,  1907. 

Montevideo,  Museo  National.  Anales.  Flora  Uruguaya.  Ser.  ii. 
Yol.  i.  Part  3. 

Morley  C.  British  Ichneumons.  Vols.  ii.  and  iii. 

Presented  by  Mr.  W.  II.  Tvjck. 
Moscou,  Societe  Imperiale  des  Naturalistes  de.  Bulletins,  1909 — 10. 

New  York  Academy  of  Sciences.  Annals,  Vol.  xix.  Parts  2,  3. 
Vol.  xx.  Parts  1,  2. 

New  Zealand  Institute.  Proceedings.  Vol.  xlii. 

Norwich  Castle  Museum  Association.  Proceedings,  1909 — 10. 

„ „ Committee  Report,  1910. 

Science  Gossip  Club.  Report,  1909 — 10. 

North  Stafe'ORDSHIre  Field  Club.  Report  and  Transactions. 
Vol.  xliv. 

Nottingham  Naturalists’  Society.  Report  and  Transactions. 
1909—10. 

Philadelphia,  Academy  of  Natural  Sciences.  Yol.  lxii.  Parts 
1,  2,  3. 

Pike  O.  G.  Home  Life  in  Birdland.  1905. 

Presented  by  Mr.  J.  H.  Gurney,  F.Z .S. 
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Physical  Society,  Royal.  Proceedings.  Vol.xviii.  Part  2. 

Plymouth  Institute.  Transactions.  Yol.  xii.  Parts  1 — 3.  Vol.  xiii. 
Part  3.  Vol.  xiv.  Parts  4,  5,  6. 

Power  F.  D.,  F.R.C.S.  Ornithological  Notes  from  a London 
Suburb.  1874 — 1909.  Presented  by  the  Author. 

Reid  C.,  F.R.S.,  and  Mrs.  E.  M.  Reid.  Further  Investigations  of 
the  Pliocene  Flora  of  Tegelen.  Presented  by  the  Authors. 

Royal  Institution  of  Great  Britain.  Proceedings.  Yol.  xix. 

Part  1. 

Selys  Longchamp  E.  de.  Observations  sur  les  phenomenes 
periodiques  du  regne  animal  et  particulierement  sur  les 
migrations  des  oiseaux  en  Belgique. 

Presented  by  Mr.  J.  H.  Gurney,  F.Z.S. 
Sharpe  R.  B.,  LL.D.  Handlist  of  Birds.  Vol.  v. 

Presented  by  British  Museum. 
Sheffield  Naturalist  Club.  Proceedings.  Vol.  i. 

South  London  Entomological  and  Natural  History  Society. 
Proceedings.  1909 — 10. 

Southport  Society  of  Natural  Science.  Report.  1907—10. 

Swedish  Exploration  in  Spitsbergen.  1758 — 1908.  Historical 
Sketch,  Bibliography  and  List  of  Maps. 

Presented  by  Upsala  University. 

Ticehurst  C.  B.  The  persistence  of  the  right  ovary  and  its  duct 
in  the  Sparrow-hawk. 

Presented,  by  Mr.  J.  H.  Gurney,  F.Z.S. 

United  States  Geological  Survey.  Bulletins,  Nos.  386,  390,  391, 
396,  397,  400,  404—430,  432—435,  437,  440,  442,  444. 

Geological  Survey.  Professional  Papers.  65,  68. 

Geological  Survey.  Water-supply  Papers.  227,  233, 

236—241,  243,  245—255,  260,  262,  264. 

Geological  Survey.  Mineral  Resources.  1908. 

Geological  Survey.  Annual  Reports.  1909,  1910. 

Wild  Birds  at  Home  (Photographs  from  Nature). 

Presented  by  Mr.  J.  II.  Gurney,  F.Z.S. 
Wild  Fowl  and  Sea  Fowl  of  Great  Britain — A son  of  the  Marshes. 

1895.  Presented  by  Mr.  J.  H.  Gurney,  F.Z.S. 

Woodward  H.  B.  History  of  Geology.  (History  of  Science  Series.) 

Presented  by  the  Author. 

Zoological  Society.  Transactions.  Vol.  xviii.  Part  4. 

Proceedings,  1910—1911.  Part  1. 

List  of  Fellows,  1909 — 1910. 


ADDRESS. 


Read  by  the  President,  Mr.  W.  M.  Crowfoot.  F.R.C.S.,  to  the 
Members  of  the  Norfolk  and  Norwich  Naturalists'  Society, 
at  their  Forty-second  Annual  Meeting,  held  at  the  Norwich 
Castle-Museum,  April  25 th,  1911. 

Ladies  and  Gentlemen — It  is  customary  on  these  occasions 
for  the  President  to  pass  in  review  the  work  done  and  the 
progress  made  by  the  Society  during  the  past  session.  We 
have  added  fifteen  members  to  our  list,  but  we  have  to 
chronicle  the  loss  by  death  of  seven,  viz. : — Dr.  C.  B. 
Plowright,  Rev.  A.  G.  Day,  Rev.  R.  M.  Gawne,  Dr.  Sydney 
Ringer,  F.R.S.,  Rev.  R.  Freeman,  Mr.  J.  E.  Balls,  and 
Mr.  H.  Scherren.  The  first-named,  Dr.  Plowright,  was  of 
course  well  known  as  a famous  fungologist,  and  was  your 
President  in  1894-5.  He  contributed  many  papers  and  notes 
to  the  ‘ Transactions,’  and  we  hope  to  have  a separate 
obituary  notice  of  his  life  in  the  forthcoming  part.  The 
Rev.  A.  G.  Day,  M.A.,  who  died  on  the  7th  of  May,  1910, 
at  Thorpe,  was  Senior  Fellow  of  Caius  College,  Cambridge, 
1847-77,  and  Rector  of  Great  Melton  from  1877-1901. 
Dr.  Sydney  Ringer,  M.D.,  F.R.C.S.,  F.R.S.,  a distinguished 
London  physician,  who  died  October  14th,  1910,  was  born 
in  Norwich  in  1835.  He  was  educated  at  a private  school 
kept  by  Mr.  Brookes,  and  afterwards  studied  at  Lhnversity 
College  Hospital,  with  which  he  was  connected  during  his 
whole  life,  first  as  Assistant  Physician,  then  as  full  Physician, 
and  finally  as  Consulting  Physician.  He  early  devoted 
himself  to  Science,  and  when  only  twenty-five  years  of  age 
had  a paper  on  Sound  in  the  ‘ Transactions  ’ of  the  Royal 
Society.  His  great  work  was  his  Handbook  of  Therapeutics, 
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which  appeared  in  1869,  and  ran  through  fourteen  editions. 
His  most  brilliant  researches  were  on  the  actions  of  the 
inorganic  bases,  such  as  calcium,  potassium,  sodium  on  the 
functions  of  living  protoplasm.  During  the  earlier  portion 
of  his  life  he  devoted  much  attention  to  Clinical  Medicine  ; 
but  his  favourite  study  was  Pharmacology,  and,  in  spite  of 
the  demand  on  his  time  made  by  his  hospital  duties  and  an 
extensive  practice,  he  managed  to  spend  a good  deal  of  time 
in  his  laboratory.  He  was  a rapid  thinker,  and  devoted 
his  whole  life  to  his  work,  and  was  thus  able  to  cover  a wider 
field  and  accomplish  more  than  could  have  been  thought 
possible.. 

The  Rev.  R.  M.  Gawne,  M.A.,  died  on  the  20th  October, 
1910,  at  Swaffham.  He  was  formerly  Rector  of  Reymerstone, 
and  later  of  Ashill.  He  was  born  in  the  Isle  of  Man,  and  was 
the  second  son  of  the  late  Edward  Moore  Gawne,  Speaker 
of  the  House  of  Keys,  Isle  of  Man.  He  was  educated  at 
Eton,  and  Christ  Church,  Oxford. 

The  Rev.  Richard  Freeman,  who  died  at  his  residence, 
Whitwell  Vicarage,  on  the  26th  of  February,  1911,  was  much 
interested  in  the  study  of  the  Rotifera.  In  1904  he  worked 
for  some  days  at  the  Sutton  Laboratory,  investigating  these 
organisms,  and  in  February,  1905,  he  read  a paper  at  one  of 
our  meetings  on  Rotifera,  which  was  published  afterwards 
in  the  ‘ Transactions.’  It  is  a matter  of  great  regret  that  his 
early  death  has  deprived  us  of  a worker  in  a somewhat 
neglected  branch  of  Natural  History  in  Norfolk. 

The  sad  death  of  Mr.  J.  E.  Balls,  on  March  nth,  is  deeply 
deplored  by  many  friends  in  Norwich  and  elsewhere.  He 
was  famous  in  early  life  as  an  athlete.  He  had  retired  from 
his  connection  with  Barclays’  Bank,  which,  including  its 
former  existence  as  Gurney  & Co.,  had  lasted  fifty  years, 
but  he  only  lived  two  years  to  enjoy  his  retirement. 

Mr.  Henry  Scherren,  F.Z.S.,  died  on  April  25th  at 
Harringay.  He  had  devoted  himself  to  journalism,  especially 
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in  regard  to  Natural  History,  for  many  years.  He  wrote 
many  articles  on  the  Zoological  Gardens  of  Europe,  also, 
a history  of  the  Zoological  Society  of  London,  of  which  he 
was  elected  a Fellow  in  1889.  His  contributions  to  Zoology 
included  an  account  of  the  early  history  of  Grevy’s  Zebra, 
and  another  of  the  giraffe  presented  to  King  George  IV. 

The  total  number  of  members  is  now  290.  The  Library 
is  increasing  at,  perhaps,  more  than  the  usual  pace,  though 
we  have  not  largely  increased  the  number  of  Societies  with 
which  we- exchange  publications. 

Of  Part  1,  Vol.  IX.,  we  had  printed  375  copies  as  against 
350  of  previous  parts,  so  that  if  necessary  we  shall  be  able  to 
exchange  with  a wider  circle  of  other  Societies.  We  have  to 
thank  several  of  our  members  for  donations  of  books  and 
pamphlets. 

April  26th,  1910.  Mr.  A.  Patterson  was  elected  an  Honorary 
Member  of  the  Society.  Papers  on  Recent  Developments  of 
the  “ Geological  Sciences  in  Great  Britain  ” and  the  “ Geology 
of  Mull,”  sent  by  the  Rev.  Dr.  Lindsay,  were  read  by 
Mr.  J.  T.  Hotblack. 

May  31st.  A letter  from  Mr.  J.  A.  Harvie-Brown,  with 
reference  to  the  Sheppard  M.S.  book,  was  read,  and  the  book 
exhibited.  The  suggestion  of  publishing  it  was  discussed, 
and  finally  held  over  by  the  committee.  Later  on,  the 
committee  decided  in  the  negative.  Mr.  F.  Leney  exhibited 
the  Monkey-eating  Eagle,  lately  presented  to  the  Castle- 
Museum  by  Mr.  J.  H.  Gurney. 

July  7th.  By  the  kind  invitation  of  Mr.  and  Mrs.  Robert 
Gurney,  an  excursion  was  arranged  to  Calthorpe  Broad, 
Ingham.  Owing  to  the  bad  weather  and  other  causes  the 
attendance  was  unfortunately  small,  but  the  Broad  and  the 
plantations  with  their  fine  clumps  of  Osmunda  were  much 
admired  by  those  members  who  joined  the  party.  Mr.  and 
Mrs.  Robert  Gurney  hospitably  entertained  the  members  at 
Ingham  Old  Hall. 
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September  22nd.  The  President  invited  the  members 
and  their  friends  to  visit  Beccles,  and  inspect  his  collections. 
Perhaps  owing  to  the  lateness  of  the  season,  only  a small 
number  were  able  to  accept. 

September  27th.  Mr.  Leney  exhibited  the  Great  Auk’s 
egg,  lately  presented  to  the  Norwich  Castle-Museum  by 
Mr.  Jas.  Reeve.  F.G.S. ; also  a rare  bird  of  prey,  the  Buzzard 
Eagle,  presented  to  the  Museum  by  Mr.  J.  H.  Gurney.  A 
paper  on  the  Flora  and  Fauna  of  Flordon  Common,  by 
Messrs.  W.  H.  Burrell  and  W.  G.  Clarke,  was  read  by  the 
latter.  Mr.  Patterson  read  some  notes  on  Natural  History 
observations  made  during  the  past  summer,  and  Mr.  Arthur 
Bennett,  F.L.S.,  sent  three  botanical  papers. 

October  25th.  Dr.  S.  H.  Long  read  a paper  on  Blowing 
Wells,  and  the  movement  of  air  in  subterranean  passages, 
and  afterwards  demonstrated  how  the  drumming  of  the 
Snipe  could  be  mechanically  reproduced.  Mr.  A.  Patterson 
exhibited  a specimen  of  the  Velvet  Crab,  and  Mr.  Campbell 
Taylor  one  of  the  Spider  Crab.  Mr.  J.  H.  Gurney  made  some 
remarks  on  the  habits  of  the  Gannet,  accompanied  by  a draw- 
ing representing  the  flight  of  this  bird.  Mr.  W.  A.  Nicholson 
referred  to  some  rare  Norfolk  plants  found  during  the  summer. 

November  29th.  On  Mr.  F.  Leney’s  proposition,  a Sub- 
Committee  was  appointed  to  consider  the  possibility  of  an 
exhibit  by  the  Society  at  the  Royal  Agricultural  Show. 
The  Sub-Committee  decided  that  a separate  exhibit  was  not 
advisable  ; but  that  offers  of  help  should  be  made  to  the 
School  of  Agriculture,  Cambridge.  The  Hon.  Secretary  was 
instructed  to  write  to  Prof.  Wood  and  Dr.  Henry,  and  ask 
for  suggestions  as  to  the  help  they  would  require.  Prof. 
Wood  replied  as  follows  : “I  think  this  is  one  way  in  which 

we  might  jointly  carry  out  a very  valuable  piece  of  work. 
I don’t  know  whether  you  have  noticed  lately  that  certain 
kinds  of  birds  are  becoming  increasingly  troublesome  to 
farmers.  It  seems  to  me  that  the  time  has  come  when  some 
definite  information  on  this  point  would  be  valuable,  with 
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a view  possibly  to  getting  some  alteration  in  the  legislation 
with  regard  to  the  protection  of  birds.  It  occurs  to  me  that 
perhaps  your  members  might  be  willing  to  procure  for  us 
birds  of  certain  suspected  species,  from  time  to  time,  between 
say  January  1st  and  June  1st.  If  you  would  do  this,  I would 
find  some  one  to  open  their  crops  and  carefully  examine 
the  contents,  and  I feel  sure  that  the  result  of  such  a systematic 
piece  of  work  would  be  of  the  greatest  interest  to  visitors 
to  the  Show,  and  might  also  be  of  great  value  at  the  present 
time.  The  birds  to  be  dealt  with  should  be  the  Rook, 
Starling,  Greenfinch,  Sparrow,  Lark,  and  Gull  (blackheaded).” 

Dr.  Henry’s  reply  contained  several  suggestions  for  the 
requirements  in  the  Forestry  Exhibit,  such  as  specimens  of 
tree-attacking  insects,  attacked  Wood,  Fungi  that  attack 
trees,  Deformations  in  trees,  e.g..  Witches  Brooms,  photographs 
illustrating  effect  of  wind  on  trees,  instances  of  natural 
seedlings  of  trees,  &c. 

Two  separate  circulars  dealing  with  these  requirements 
were  sent  out  to  various  members  by  the  Hon.  Secretary, 
acting  in  concert  with  Mr.  W.  H.  Burrell,  F.L.S.,  who  was 
appointed  Assistant  Hon.  Secretary  for  the  purposes  of 
the  Sub-Committee.  Many  replies  and  offers  of  help  were 
received,  and  it  is  hoped  that  our  Society  may  materially 
assist  in  furthering  the  value  of  the  Scientific  Exhibits  at 
the  Royal  Show. 

The  Hon.  Secretary  mentioned  the  receipt  of  two  donations 
to  the  Society,  viz.,  £1  from  Mr.  J.  H.  Gurney  and  £2  from 
the  Rev.  E.  N.  Bloomfield.  A Sub-Committee  was  appointed 
to  consider  the  preparation  of  a catalogue  of  the  Society’s 
Library.  Mr.  A.  Patterson  read  some  notes  and  observations 
on  Yarmouth  fishes,  Mr.  H.  E.  Hurrell  a paper  on  the 
Polyzoa  in  Norfolk,  and  Mr.  E.  T.  Roberts  exhibited  speci- 
mens of  the  Little  Auk. 

January  31st,  19x1.  Mr.  A.  W.  Preston,  F.R.  Met.  Soc., 
read  his  Meteorological  Notes  for  1910,  Mr.  J.  H.  Gurney 
a paper  on  the  Great  Auk’s  egg,  and  Mr.  H.  J.  Thouless 


148 


president's  address. 


exhibited  a specimen  of  one  of  the  rarest  not  only  of  our 
British  but  of  European  Moths,  found  in  Norwich  by 
Mr.  A.  Plunkett. 

February  28th.  Mr.  Robert  Gurney  gave  a summary  of 
two  papers  by  himself  and  by  Mr.  A.  G.  Innes  on  the  Tides 
of  the  River  Bure,  and  Messrs.  W.  H.  Burrell  and  W.  G.  Clarke 
papers  on  Botanical  Rambles  in  West  Norfolk,  with  Notes  on 
the  Genus  Utricularia,  which  were  read  by  the  latter. 

March  28th.  Mr.  W.  H.  Burrell,  F.L.S.,  exhibited  three 
MSS.  Volumes  containing  copies  of  279  letters,  dated  1823-25, 
addressed  to  or  from  Letheringsett  Rectory.  Mr.  T.  J. 
Wigg  read  Notes  on  the  Herring  Fishery  of  1910,  and  Mr.  F. 
Leney,  the  Curator,  some  Notes  on  the  Additions  to  the 
Natural  History  Collections  in  Norwich  Castle-Museum 
received  during  1910. 

Mr.  F.  Long,  L.R.C.P.,  attended  the  meeting  of  the  British 
Association  at  Sheffield  as  your  delegate  to  the  Conference 
of  the  Corresponding  Societies’  Committee.  The  Chairman, 
Dr.  Tempest  Anderson,  gave  an  address  and  demonstration 
on  some  methods  of  Optical  Projection.  Mr.  F.  Balfour 
Browne  opened  a discussion  on  the  following  motion  of 
special  interest  to  the  Local  Societies,  viz.,  “ That  a Committee 
of  Biologists  be  formed  to  recommend  the  adoption  of  a definite 
system  on  which  collectors  should  record  their  captures.” 
This  was  passed  by  the  Conference  with  an  Amendment:  “And 
desires  its  representatives  to  support  before  the  Committee 
of  Recommendations  a proposal  from  sections  D & K for 
the  appointment  of  a Committee  to  carry  out  the  suggestion.” 
A paper  on  the  adaptation  of  Roads  to  Fast  and  Heavy 
Motor  Traffic  was  read  by  Mr.  T.  R.  Wilton,  M.A.,  A.M.I.C.E. 
The  Conference  concluded  with  a discussion  on  Ordnance 
and  Geological  Survey  Maps,  and  the  enhanced  prices, 
and  a motion  was  carried  to  the  effect  that  the  Societies 
represented  at  the  Conference  should  communicate  with  the 
Treasury  and  with  their  Members  of  Parliament  with  a view 
of  reverting  to  the  old  prices  of  the  Geological  Survey  Maps. 
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LESSONS  TO  BE  LEARNT  FROM  A LARGE 
COLLECTION  OF  BUTTERFLIES. 

In  selecting  a subject  for  a Presidential  Address,  I have 
had  much  difficulty  ; but  on  looking  over  the  large  collection 
of  Butterflies  which  I have  formed,  it  struck  me  that  some 
interesting  facts  ought  to  be  derived  from  the  study  of 
this  material.  I was  reminded  by  a remark  made  by  an  old 
naturalist,  Burchell,  who  travelled  in  South  Africa  in  1810-15, 
and  afterwards  in  South  America,  and  who  made  large 
collections.  He  says  : “ To  him  who  is  satisfied  with  the 

amassing  collections  o'f  curious  objects,  simply  for  the  pleasure 
of  possessing  them,  such  objects  can  afford  at  best  but  a 
childish  gratification,  faint  and  fleeting  ; while  he  who  extends 
his  views  beyond  the  narrow  field  of  nomenclature,  beholds 
a boundless  expanse,  the  exploring  of  which  is  worthy  of  the 
philosopher,  and  of  the  best  talents  of  a reasonable  being.” 

Now  on  reviewing  a large  collection  of  Butterflies,  one  is 
naturally  struck  with  the  lessons  connected  with  the  dis- 
tribution of  animals  over  the  surface  of  the  globe  which 
they  teach  us.  Lepidoptera  through  the  quality  of  flight 
partake  of  the  powers  of  dispersal  possessed  by  birds ; 
consequently  there  are  some  which  may  be  termed  cos- 
mopolitan. Herr  Gaetke,  of  Heligoland,  a former  member 
of  this  Society,  gives  an  interesting  account  of  the  migration 
of  Plusia  gamma,  a well  known  British  Moth.  He 
states  that  on  the  night  from  i5-i6th  of  August,  1882,  from 
11  p.m.  to  3 a.m.,  millions  of  P.  gamma  were  travelling 
from  east  to  west  like  a dense  snow  storm.  Again,  on  the 
nights  of  the  16th,  17th,  and  18th,  large  numbers  of  P.  gamma 
passed  the  island,  the  migrations  commencing  each  evening 
at  eleven  o’clock.  On  the  19th  the  wind  was  south-east, 
the  weather  fine  and  calm.  In  the  evening  the  sky  became 
overcast,  and  a strong  migration  of  birds  took  place. 
From  11  p.m.  till  2 a.m.  thousands  of  P.  gamma  were  again 


president’s  address. 


150 

seen.  A thunder-storm  with  high  winds  subsequently  put 
an  end  to  the  migration.  These  little  creatures,  i.e.,  the 
Gamma  Moths,  follow  an  east  to  west  migration,  and  they 
adhere  to  it  with  as  much  steadiness  and  precision  as  the 
different  migratory  hosts  of  birds  which  are  observed  here. 
That  they  accomplish  their  journey  in  safety  is  shown  by 
the  enormous  swarms  of  them  which  frequently  cover  the 
east  coast  of  England,  and  which  can  only  be  explained  as 
the  result  of  immigration.  This  species  seems  to  extend 
over  the  whole  of  the  northern  half  of  the  globe,  but  does  not 
appear  to  have  crossed  the  equator,  unless  some  specimens 
recently  taken  by  the  Rev.  A.  Miles  Moss,  in  Peru,  should 
prove  to  be  P.  gamma. 

The  Painted  Lady  ( Cynthia  cardui)  is  even  more  cosmopol- 
itan than  the  gamma  Moth,  being  found  all  over  the  world, 
with  the  exception  of  the  Polar  Regions  and  South  America. 
I have  even  received  it  from  so  remote  an  island  as  Norfolk 
Island,  midway  between  Australia  and  New  Zealand. 
Enormous  migrations  of  this  species  have  frequently  been 
observed.  Several  of  the  Hawk  Moths,  which  are  insects 
of  very  powerful  flight,  are  very  widely  distributed  over  the 
surface  of  the  globe,  as  for  instance  Chaerocampa  celerio,  the 
sharp-winged  Hawk  Moth,  and  Deilephila  livornica,  which  are 
spread  all  over  Europe,  Asia,  Australia  and  North  America  ; 
and  the  Death’s  Head  Moth,  Acherontia  atropos,  which  is 
found  all  over  Europe,  Africa,  and  Asia  : but  does  not  seem 
to  have  reached  Australia  or  America.  We  must  not,  how- 
ever, suppose  that  either  the  power  of  flight  or  the  tendency 
to  migrate  necessarily  determines  the  distribution  of  any 
particular  species,  as  there  are  some  Hawk  Moths  whose 
powers  of  flight  are  equal  to  those  of  celerio  and  livornica, 
but  whose  distribution  is  very  limited.  Probably  in  these 
cases,  the  restriction  of  the  larvae  to  certain  food  plants  may 
account  for  their  not  being  widely  spread.  As  instances  of 
insects  in  whom  the  migratory  tendency  is  well  developed, 
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but  who,  nevertheless,  have  not  very  extensive  habits, 
may  be  mentioned  Hibernia  aurantiaria  and  defoliaria,  of 
which  Gaetke  has  recorded  remarkable  migration.  These 
are  Moths  appearing  in  late  autumn  and  early  winter,  and, 
curiously  enough,  it  is  the  males  only  that  migrate,  as  the 
females  are  wingless.  The  migration  cannot  therefore  be 
intended  to  promote  the  extension  of  the  habitat ; but  as  in 
the  case  of  the  Northern  Lemming,  is  probably  connected 
with  the  over  production  of  the  species  in  its  natural  habitat 
owing  to  unusually  favourable  climatic  conditions.  The 
order  Lepidoptera  affords  many  interesting  proofs  of  the 
geological  changes  which  have  taken  place  on  the  surface 
of  the  globe.  Here  is  a small  Burnet  Moth,  Zygcena  exulans, 
which  was  discovered  on  the  Aberdeenshire  mountains 
above  Braemar  about  forty  years  since  in  a very  limited 
locality  between  2000  and  3000  feet  above  the  sea  level. 
It  is  found  also  in  the  High  Alps,  Pyrenees,  and  mountains  of 
Scandinavia.  In  the  Alps  I think  it  is  not  much  below 
6000  feet  ; but  on  Monte  Moro  Pass,  at  an  elevation  of  about 
8000  feet,  I remember  finding  it  most  abundant.  The 
Scandinavian  specimens  differ  somewhat  from  the  Alpine, 
and  have  been  described  under  the  varietal  name  of  vanadis. 
It  is  to  this  variety,  as  might  be  expected,  that  the  Scottish 
specimens  belong.  Now  this  little  moth  speaks  most  plainly 
of  a glacial  period.  As  the  great  ice  sheet,  which  at  one  time 
covered  the  Northern  Hemisphere,  melted,  and  the  plains 
became  warmer,  the  cold-loving  plants  and  animals  retreated 
up  the  mountains,  and  in  this  particular  instance  a little 
colony  of  these  Burnet  Moths  became  cut  off  from  the  rest 
of  their  fellows  who  migrated  to  Scandinavia,  and  were 
stranded  on  the  Aberdeenshire  mountains  ; hence  the  name 
of  exulans , the  exile,  is  a very  appropriate  one.  In  connection 
with  this  instance,  I may  mention  a confirmatory  case  which 
came  under  my  notice  in  the  island  of  Corsica  a few  years 
since.  I was  in  a locality  in  the  interior  of  the  island  and 
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had  climbed  up  to  a spot  where  the  snow  was  lying  about  in 
June,  and  I was  surprised  to  find  not  a single  Alpine  Butterfly 
or  plant ; but,  on  the  contrary,  the  Fir-woods  were  full  of 
Pancratiums  in  flower,  plants  which  we  associate  with  the 
tropics  rather  than  the  Alps.  This,  I think,  clearly  shows 
that  at  the  time,  when  the  ice-sheet  was  melting  and  the 
cold-loving  plants  and  insects  were  creeping  up  the  mountains, 
Corsica  was  already  separated  by  a deep  sea  from  the  rest 
of  Europe,  and  was,  in  consequence,  inaccessible  to  the 
advancing  Alpine  fauna  and  flora.  Other  interesting  indica- 
tions of  geological  changes,  though  of  a much  more  recent 
character,  are  afforded  by  the  species  inhabiting  the  Breck- 
sand  districts  of  Norfolk  and  Suffolk,  which  are  common  on 
the  coast  of  Norfolk  and  Suffolk,  but  not  found  inland,  except- 
ing on  the  Breck  Sands,  thus  showing  that  these  sands 
had,  in  comparatively  recent  times,  been  the  shores  of  an 
estuary.  I may  mention  here  that  several  of  these  coast 
insects  are  also  found  on  Broome  Common,  near  Bungay, 
in  the  valley  of  the  Waveney,  and  so  far  as  I know,  this  is 
the  only  spot  in  this  valley  where  they  occur. 

Butterflies  mark  well  the  six  great  faunistic  provinces 
into  which  the  world  has  been  divided. 

The  Palaearctic  Province,  including  Europe,  Northern 
Asia,  and  Northern  Africa,  is  characterised  by  the  paucity 
of  the  members  of  the  genus  Papilio,  one  of  the  largest,  if 
not  the  largest  in  the  order,  containing  500  species.  Of  this 
large  and  important  genus,  there  are  only  four  species  in 
the  whole  of  the  vast  Palaearctic  region,  if  we  except  a few 
which  have  invaded  the  eastern  end  of  the  region  from  North 
China  and  Japan,  and  of  these  four,  one  is  an  island  form 
which  has  been  developed  in  the  Islands  of  Corsica  and 
Sardinia,  owing  to  their  long  separation  from  the  rest  of  the 
Continent.  On  the  other  hand,  there  are  four  small  genera 
belonging  to  the  Papilionidae,  which  are  confined  to  the 
Palaearctic  region  ; but  with  the  exception  of  one,  they  are 
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very  local.  One  very  characteristic  Palgearctic  genus  is 
Parnassius,  to  which  the  Apollo  Butterfly  of  the  Alps  belongs. 
They  are  found  on  all  the  high  mountains  of  Europe  and 
Asia,  and  two  species  have  made  their  way  across  Behring’s 
Straits  to  the  Rocky  Mountains  in  the  Nearctic  region. 

The  Oriental  region,  which  includes  Indo-China  and  the 
Malay  Islands,  is  characterised  by  many  gorgeous  Butterflies. 

Amongst  the  Papilios  are  one  group  of  the  great 
Ornithoptera  or  bird-winged  Butterflies.  The  Euplaeinae  are 
confined  to  this  and  the  Australian  region,  and  there  are 
numerous  peculiar  genera  of  the  other  divisions  of  the 
Rhopalocera. 

The  Australian  Region,  which  includes  Australia,  New 
Zealand,  New  Guinea,  and  the  Papuan  Islands,  has,  as  might 
be  expected,  many  peculiar  forms  ; but  a great  part  of  this 
region  is  very  poor  in  Butterflies.  South  Australia  has  not 
much  more  than  half  the  number  of  Butterflies  that  are 
found  in  England  ; and  New  Zealand,  considering  its  size 
and  climate,  is  the  poorest  country  in  Butterflies  in  the  world, 
having  only  eleven  species,  three  or  four  which  are  evidently 
comparatively  recent  immigrants  from  neighbouring  lands. 
North  Australia,  on  the  other  hand,  has  some  of  the  Butterflies 
belonging  to  New  Guinea  or  Papuan  region,  which  has  some 
magnificent  and  peculiar  species. 

The  African  or  Ethiopian  region  includes  Africa  south 
of  the  Sahara  and  the  large  island  of  Madagascar,  and 
some  of  the  interesting  problems  in  the  distribution  of 
animals  are  illustrated  by  the  Lepidoptera  of  this  division. 
There  is  a group  of  brilliant  coloured  day-flying  Moths, 
the  Uranias,  the  distribution  of  which  is  peculiar.  One 
of  the  finest  is  found  in  Madagascar  and  five  others  in 
Central  America  and  the  West  Indies,  and  this  is  not  the 
only  connection  between  these  countries.  There  is  a genus 
of  small  mammals  confined  to  Madagascar  and  the  West 
Indies,  and  likewise  some  Beetles.  These  facts  would  seem 
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to  favour  the  existence  of  the  fabled  Atlantis  or  some 
extension  of  the  Cape  de  Verde  Islands,  and  other  rocks, 
such  as  St.  Paul’s  Island  now  existing  between  Africa  and 
South  America,  which  permitted  of  the  passage  of  these 
creatures  from  the  New  to  the  Old  World. 

The  Butterflies  of  the  Nearctic  Region,  which  includes  all 
North  America,  at  first  sight  bear  a strong  resemblance  to 
those  of  the  Palasarctic  or  European  Region,  and  would 
seem  to  favour  the  opinion  held  by  some  naturalists  that 
these  two  regions  should  be  united  ; but  the  Papilios  form 
a handsome  group  which,  though  allied  to  those  of  the  Old 
World,  are  quite  distinct  from  them. 

The  Neotropic  Region,  which  includes  Central  and  South 
America,  is  the  richest  in  Butterflies  in  the  world,  both  in 
peculiar  families  and  in  number  of  species.  There  is  the 
combination  of  a vast  tract  of  land  covered  by  tropical 
forest,  together  with  the  varying  climate  caused  by  a lofty 
range  of  snow-clad  mountains,  the  Andes. 

I find  it  very  difficult  adequately  to  illustrate  this  vast 
and  rich  region,  but  I show  a few  specimens  of  the  genus 
Morpho,  confined  to  South  America,  and  of  the  Heliconidae 
and  Neotropidse,  two  families  also  peculiar  to  the  Neotropical 
Region.  The  West  Indian  Islands  belong  to  this  region,  but 
contain  a large  number  of  peculiar  Butterflies  not  found  in 
South  America.  I have  already  mentioned  the  singular 
connection  between  the  large  day-dying  Moths,  the  Uranias 
of  the  West  Indies  and  Madagascar,  and  now  I would  like  to 
point  our  that  there  is  another  interesting  connection  between 
another  group  of  large  day-dying  Moths,  the  Castnias  of 
South  America  and  of  Australia,  showing  some  early  connection 
between  these  two  parts  of  the  earth’s  surface,  and  as  in  the  case 
of  the  West  Indies  and  Madagascar,  the  connection  indicated 
by  the  Moths  was  strengthened  by  the  small  insectivorous 
mammals  peculiar  to  both  localities  and  found  nowhere 
else  ; so  in  the  case  of  the  Castnias,  there  is  the  curious 
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distribution  of  the  large  wingless  birds,  the  Emus  and 
Cassowaries,  in  South  America  and  Australia,  pointing  to  some 
connection  between  these  lands  in  the  remote  past. 

Butterflies  afford  many  examples  of  protective  resemblance. 
One  of  the  best  known  is  that  of  the  Kallima  inachis,  an 
Indian  Butterfly.  This  insect  makes  its  appearance  during 
the  dry  season,  when  the  trees  are  covered  with  dead  leaves, 
and  when  it  settles  and  closes  its  wings,  the  resemblance 
is  so  close  that  it  is  impossible  to  detect  its  presence.  Those 
who  have  watched  it  say  that  the  brilliant  fly,  which  on 
the  upper  surface  is  of  a dark  steel-blue  colour,  with  a broad 
orange-band  across  the  upper  wings,  suddenly  vanishes, 
or  in  other  words,  settles  and  becomes  invisible.  Now  it 
is  worth  while  just  to  observe  the  way  in  which  this  protective 
resemblance  is  worked  out.  In  the  first  place,  it  will  be 
seen  that  no  two  specimens  of  this  Butterfly  are  exactly 
alike  on  the  under  side.  On  the  upper  side  there  is  no 
variation.  This  variability  of  the  protective  surface  is 
doubtless  to  adapt  it  to  the  variations  shown  in  dead  leaves. 
One  specimen  will  be  of  a uniform  yellowish  brown  tint, 
another  will  be  mottled  all  over  with  cinnamon-coloured 
spots  ; this  variation  adapts  the  fly  to  those  leaves  which 
have  been  attacked  by  a rust-coloured  fungus.  A third 
specimen  has  black  spots  dotted  all  over  its  wings  to  liken  it 
to  a black  fungus.  Running  across  both  wings  obliquely 
from  what  is  called  the  anal  angle  to  the  apex,  is  a line  which 
corresponds  with  the  mid-rib  of  the  leaf.  From  this  project 
parallel  lines  on  either  side  which  correspond  with  the  lateral 
veins  of  the  leaf.  Then  in  every  case  there  is  what  at  first 
sight  looks  like  a small  hole  drilled  through  the  centre  of  the 
upper  wing.  This  is  not  really  a hole,  but  only  a portion  of 
the  wing-membrane,  on  which  there  are  no  scales  on  either 
side.  Such  holes  which  have  been  made  by  Caterpillars,  are 
frequently  found  on  dead  leaves.  Then  again  look  at  the 
shape  of  the  wings,  how  exactly  the  contour  of  the  two 
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wings  together  corresponds  with  the  margins  of  a leaf.  At 
the  lower  end  of  the  under  wing  is  a tail-like  process,  and  this 
corresponds  with  a similar  one  on  the  other  lower  wing,  so 
that  when  the  insect  settles,  these  tails  are  super-imposed, 
one  on  the  other,  and  are  pressed  by  the  insect  against  the 
twig  on  which  it  is  sitting,  so  as  to  form  the  stalk  of  the 
mimic  leaf.  But  the  resemblance  to  the  plant  does  not  end 
here.  All  this  Butterfly’s  habits  have  been  modified  to 
assist  in  keeping  up  the  fraud.  The  antennae  or  horns 
projecting  from  the  head  of  the  insect  would,  under  ordinary 
circumstances,  much  interfere  with  its  resemblance  to  the 
leaf ; consequently  it  has  a trick  of  flinging  its  antennae  back 
as  soon  as  it  settles,  and  laying  them  parallel  with  its  body, 
and  to  facilitate  this  habit,  there  is  a notch  just  where  the 
fore-wing  is  set  on  to  the  body,  into  which  the  antennas 
fit  when  they  are  thrown  back. 

Another  set  of  protective  resemblances  has  of  recent  years 
been  observed  in  the  case  of  certain  Indian  Satyridie.  These 
Butterflies,  which  are  allied  with  our  common  Meadow  Browns 
and  Ringlets,  have  two  broods,  one  which  appears  during 
the  rainy  season  and  the  other  during  the  dry.  They  are 
insects  of  feeble  flight,  and  frequently  light  on  the  ground 
under  trees,  &c.,  and  their  under  surfaces  bear  cryptic  re- 
semblance to  the  dead  leaves,  &c.,  on  which  they  settle  ; 
but  the  curious  point  is.  that  the  insects  belonging  to  the 
wet  weather  brood  are  quite  differently  marked  on  the  under 
surface  to  those  flying  during  the  dry  weather,  hence  they 
have  in  the  past  been  regarded  as  different  species,  and 
have,  accordingly,  received  different  names.  The  principal 
difference  between  the  wet  and  dry  weather  broods  is  the 
appearance  in  the  former  of  the  eye  spots  on  the  under  surface 
of  the  wings,  whereas,  in  the  dry  weather  form,  these  spots 
are  so  inconspicuous  as  to  be  almost  invisible.  These  eye  spots 
are  supposed  to  resemble  the  rain-drops  on  the  dead  leaves, 
and  so  to  assimilate  the  insects  better  to  their  surroundings. 
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The  last  case  of  protective  resemblance  in  Butterflies  to 
which  I shall  allude  is  a very  remarkable  one.  There  is 
a large  Butterfly  belonging  to  the  genus  Caligo,  which  is 
restricted  to  the  neotropical  region,  and  which  is  found  in 
central  America  and  Brazil.  The  upper  surface  of  this 
insect  is  of  a dull  slaty-blue  colour,  but  the  under  surface 
bears  a remarkable  resemblance  to  the  head  of  a large  Owl. 
There  are  two  large  eye  spots,  each  with  a black  pupil  and 
yellowish  iris,  and  the  rest  of  the  under  surface  is  marked 
with  lines  and  pencillings  of  sepia-brown  on  a greyish-white 
ground,  producing  a singular  likeness  to  the  plumage  of  an 
Owl.  The  cause  for  this  colouration  would  seem  to  be  that 
the  great  enemies  of  these  Butterflies  are  Bats,  which  attack 
it  when  at  rest  at  night  ; but  the  great  enemies  of  Bats  are 
Owls,  and  the  likeness  of  this  insect  by  night  to  an  Owl  is 
so  great  that  the  Bats  are  afraid  to  meddle  with  it. 

Another  very  interesting  problem  in  Natural  History 
which  is  well  illustrated  by  Butterflies  is  that  of  mimicry. 
By  mimicry  in  its  restricted  sense  is  meant  the  superficial 
resemblances  which  exist  between  animals  belonging  to 
different  species  and  often  far  removed  from  each  other  in 
the  scale  of  classification.  It  does  not  include  those  re- 
semblances to  surrounding  objects  to  which  I have  already 
alluded  under  the  name  of  protective  or  cryptic  resemblances. 
Of  true  mimicry  there  are  two  forms,  to  account  for  which 
two  hypotheses  have  been  invented.  In  the  first  form  the 
deceptive  resemblance  is  borne  by  harmless  and  palatable 
species  to  those  which  are  unpalatable  or  otherwise  defended. 
These  are  known  as  cases  of  Batesian  mimicry,  as  they  were 
first  described  by  Mr.  Bates,  the  Amazonian  traveller. 

The  second  form  of  mimicry  exists  between  species  which 
are  specially  defended,  and  these  were  explained  by  F.  Muller, 
as  due  to  the  advantageous  adoption  of  a common  advertise- 
ment by  which  the  loss  of  life  occasioned  by  the  education 
of  young  and  inexperienced  enemies  is  spread  over  a large 
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number  of  individuals.  This  is  known  after  the  author  of 
the  hypothesis  as  Mullerian  mimicry. 

In  Butterflies,  mimicry  is  sometimes  confined  to  one  sex, 
in  which  case  it  is  almost  always  the  female  which  mimics. 

As  an  example  of  this,  I would  cite  Hypolimnas  misippus , 
a species  found  all  over  India  and  Africa,  and  which  has 
recently  made  its  way  across  to  South  America. 

The  male  is  of  a velvety  black  colour,  with  large  white 
spots  on  the  wings  more  or  less  margined  with  blue.  The 
female,  on  the  other  hand,  is  entirely  different  both  in  shape 
and  colour.  It  is  of  a bright  tawny  hue,  and  presents  at 
least  three  different  forms.  In  one  form  there  is  an  oblique 
bar  of  white  spots  across  the  fore-wing  near  the  apex.  In 
a second  form  this  bar  is  quite  wanting,  and  in  the  third  form 
the  lower  wings  near  the  base  are  of  a whitish  colour.  Now 
these  three  female  forms  are  mimics  of  a very  common 
Butterfly,  Danais  chrysippus,  which  also  occurs  in  three 
forms,  and  which  is  found  wherever  H.  misippus  is  found, 
except  in  America,  where  H.  misippus  is  rare,  and  is 
believed  to  be  a recent  immigrant.  Danais  chrysippus  is 
undoubtedly  a protected  insect,  and  is  distasteful  to  animals 
which  feed  on  Butterflies.  Hypolimnas,  on  the  other 
hand,  is  believed  to  be  good  to  eat  from  the  point  of  view 
taken  by  those  creatures  which  feed  on  Butterflies.  In 
Africa  and  the  drier  parts  of  Western  India  two  varieties 
of  D.  chrysippus  occur,  known  under  the  names  of  dorippus 
and  alcippus,  and  all  these  three  forms  are  mimicked  by 
the  female  of  H.  misippus.  This  example  of  mimicry  would, 
I suppose,  be  regarded  as  one  to  be  explained  by  Mr.  Bates’ 
hypothesis.  Personally,  I think  we  require  more  information 
and  careful  observation  before  either  of  these  hypotheses 
can  be  unreservedly  accepted. 

I cannot  say  that  I have  ever  seen  any  of  our  British 
Butterflies  attacked  by  birds,  except  on  one  occasion  a few 
years  since,  when  I saw  a Robin  in  my  own  garden  deliberately 
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attack  and  devour  a small  white  Butterfly,  and  the  experience 
of  other  entomologists  who  have  collected  in  temperate 
climates  has  been  the  same  ; but  in  the  tropics,  Monkeys, 
Birds,  and  Lizards  have  all  been  observed  to  feed  largely  on 
Butterflies.  On  the  other  hand,  I am  not  aware  that  any 
of  our  British  Butterflies  are  specially  protected,  or  that 
there  are  any  cases  of  mimicry  among  them. 

The  reason  usually  given  for  mimicry  being  confined  to 
the  female,  as  in  the  case  of  H.  misippus,  is  that  the  female 
requires  to  live  longer  than  the  male,  in  order  that  she  may 
be  able  to  deposit  her  eggs  and  so  provide  for  the  continuance 
of  the  species  ; and  certainly  H.  misippus  must  be  regarded 
as  a very  successful  combatant  in  the  struggle  for  life,  as  it 
is  a very  abundant  species,  and  also  a verv  widely  spread 
one.  It  is  a very  curious  fact,  and  one  of  recent  discovery, 
that  the  male  of  this  species  is  also  mimicked.  Two  Butter- 
flies have  recently  been  discovered  in  Northern  China,  in 
which  the  males  present  the  colour  and  pattern  of  the  wings 
of  the  male  of  H.  misippus.  This  is  rather  disconcerting  to 
our  theories,  and  should  make  us  agree  with  Hamlet  that 
“There  are  more  things  in  heaven  and  earth  than  are  dreamt 
of  in  your  philosophy.”  Another  reason  for  the  female 
being  the  mimicking  sex  while  the  male  remains  constant, 
seems  to  have  been  first  suggested  by  Darwin,  and  it  is  this, 
viz.,  that  the  female  naturally  varies  more  than  the  male, 
and  these  variations  are  in  the  direction  of  the  colour  assumed 
by  the  mimic.  I have  here  some  specimens  which  seem  to 
me  to  favour  this  explanation.  Of  course,  all  living  things, 
whether  plants  or  animals,  tend  to  vary  immensely,  and  it 
is  on  this  fact  that  the  Darwinian  theory  of  “ The  Origin 
of  Species  by  Natural  Selection  ” is  built,  but  some  species 
tend  to  vary  more  than  others,  and  in  some  cases  they  vary 
in  a special  direction.  There  is  a Hypolimnas  closely  allied  to 
H . misippus,  viz.,  H . bolina.  The  male  is  a dark  velvety 
black  insect,  with  bluish-white  spots  closely  resembling 
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the  male  of  H.  misippus.  It  is  found  all  over  India  and 
through  the  Malay  Islands  to  Australia.  Now  in  India 
the  female  has  assumed  a definite  form,  which  I think  may 
he  regarded  as  a mimic  of  Euplcea  core,  a very  common 
protected  insect,  though  I must  admit  that  the  imitation 
is  not  very  close  ; but  when  we  get  to  some  of  the  Pacific 
Islands,  where  Euplcea  core  is  not  found,  the  variation  to  be 
observed  in  the  females  of  H.  bolina  is  most  extraordinary. 
It  would  seem  that  there  is  no  protected  species  to  be 
mimicked  in  these  islands,  consequently  Nature  runs  riot 
and  indulges  her  tendency  to  vary  freely,  this  tendency  not 
being  kept  in  order,  so  to  speak,  by  any  advantage  which 
would  accrue  to  the  insect  from  its  varying  in  any  particular 
direction,  but  it  is  well  to  observe  that  the  line  followed 
in  these  variations  is  the  production  to  a greater  or  less 
extent  of  a tawny  colour,  and  this  is  exactly  the  direction 
which  the  variation  has  taken  in  the  allied  H.  misippus. 
But  here  the  whole  insect  has  become  tawny,  and  the  pattern 
is  fixed  because  it  was  an  advantage  to  it  to  resemble  the 
protected  Danais  chrysippus.  I think  the  examination  of 
these  two  species  of  Hypolimnas  throws  an  interesting  light 
on  the  way  in  which  we  may  conceive  that  during  the  lapse 
of  ages  this  wonderful  resemblance  of  the  female  of  H.  misippus 
to  Danais  chrysippus  has  been  effected. 

I should  like  now  to  direct  your  attention  to  the  very 
interesting  form  of  mimicry  presented  by  an  African  Papilio, 
now  known  as  P.  dardanus.  This  Butterfly  occurs  all  over 
Africa  from  the  highlands  of  Abyssinia  down  to  the  Cape  of 
Good  Hope,  and  also  in  the  Islands  of  Madagascar  and 
Great  Commoro.  The  males  differ  but  little  from  each 
other  over  all  this  extensive  range,  though  five  or  six  local 
races  may  be  distinguished.  The  females  in  the  case  of  the 
races  inhabiting  Abyssinia,  Madagascar  and  Great  Commoro, 
differ  but  little  from  the  males  ; but  in  all  other  parts  of 
Africa  they  differ  entirely  from  the  males.  The  males  are 
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tailed,  the  females  tailless  ; they  differ  entirely  in  colour 
and  markings,  and  the  shape  of  the  wings,  and  more  than 
this,  they  are  polymorphic,  i.e.,  they  present  among  them- 
selves several  distinct  forms.  Now  the  reason  for  all  this 
variability  is  that  in  Africa  is  found  a group  of  Butterflies 
belonging  to  the  family  of  the  Danaidae,  viz.,  the  genus 
Amauris,  which  is  confined  to  Africa,  and  the  members  of 
which  are  especially  protected  by  being  very  distasteful  to 
the  creatures  which  would  prey  upon  them,  and  it  is  these 
Danaidce  which  the  males  of  P.  dardamus  mimic  ; but 
there  are  no  species  of  Amauris  found  in  Abyssinia  or 
the  Islands,  consequently  in  those  localities  the  females  of 
dardanus  do  not  differ  from  the  males  materially  ; but  in 
the  other  parts  of  Africa  there  are  not  one  but  several  species 
of  Amauris,  and  these  are  all  mimicked  more  or  less  closely 
by  the  females  of  Dardanus  inhabiting  the  same  parts,  and 
it  has  been  found  by  breeding  them  that  the  same  batch 
of  eggs  will  produce  females  of  two  distinct  forms.  This 
example  of  mimicry,  like  the  last,  must,  I think,  be  regarded 
as  Batesian  mimicry.  I would  now  direct  your  attention 
to  an  example  of  Mullerian  mimicry,  i.e.,  where  the  resemblance 
exists  between  the  two  species  of  Butterflies,  both  of  which 
are  specially  protected  by  being  distasteful  to  their  enemies  ; 
in  these  cases  two  or  more  species  are  supposed  to  make  use 
of  a common  advertisement.  They  both  bear  the  same 
motto,  “ Touch  me  not,”  “ Cave  canem,”  and  the  advantage 
to  the  insects  themselves  is  supposed  to  be  this,  viz.,  that  the 
number  which  fall  victims  to  young  and  inexperienced  foes 
is  divided  between  three  or  four  or  more  similarly  coloured 
and  protected  insects  instead  of  falling  all  upon  one.  These 
danger  advertisements  are  common  amongst  insects.  The 
uneatable  caterpillars  of  the  Cinnabar  Moth  are  both  from 
their  colour  and  their  habits  very  conspicuous  on  the  stems  of 
the  Ragwort,  and  the  same  may  be  said  of  the  Caterpillars  of 
the  yellow-tailed  Moth.  A very  remarkable  instance  of  this 
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has  been  brought  under  my  notice  during  the  last  few  weeks 
by  a gentleman  now  collecting  in  the  Andes  of  Columbia  in 
South  America.  He  says  that  one  of  the  commonest  reptiles 
in  the  district  in  which  he  has  been  collecting  is  a small 
poisonous  coral  Snake  most  remarkably  coloured,  viz., 
white  with  black  rings,  a purple  red  head  and  purple  red  tip 
to  the  tail.  In  a retired  valley  in  this  district  while  collecting 
insects  he  found  on  a broad-leaved  plant  a Caterpillar  of 
one  of  the  Geometridece  or  looper  Moths,  about  three  centi- 
metres in  length,  which  was  marked  and  coloured  exactly 
in  the  same  way  as  the  Snake — white  with  black  wings, 
red  head  and  tail.  He  said  the  likeness  was  so  striking 
that  when  he  first  saw  it  he  could  hardly  believe  his  eyes. 
Whether  the  Caterpillar  was  really  poisonous  I know  not  ; 
but  it  was  evidently  adopting  the  same  advertisement  as 
the  Snake. 

In  South  America  there  are  two  groups  of  Butterflies,  both 
protected  by  being  distasteful,  and  both  very  numerous  both 
in  species  and  in  individuals,  and  these  so  closely  resemble 
each  other  that  it  is  difficult  even  for  practised  entomologists 
to  distinguish  them  ; they  are  also  mimicked  by  a great  many 
other  Butterflies,  some  of  which  are.  and  some  are  not, 
protected. 

The  two  great  protected  groups  of  Butterflies  of  the  New 
World  are  the  Ithomiidce,  which  are  related  to  the  Danaidce 
of  the  Old  World,  and  the  Helicomdce , which  are  peculiar 
to  the  New  World.  In  both  these  families  the  insects  exude 
a juice  which  has  an  offensive  smell  and  renders  them  dis- 
agreeable to  the  creatures  which  would  feed  upon  them. 

Now  insects  belonging  to  these  two  groups  resemble  each 
other  and  afford  the  most  perfect  examples  of  mimicry 
known.  They  are  both  protected,  but  according  to  the 
Mullerian  theory,  they  have  both  assumed  the  same  dress 
in  order  that  the  loss  of  life  occasioned  by  the  teaching  of 
inexperienced  enemies  may  be  divided  between  two,  or  in 
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some  cases,  many  species,  and  not  fall  solely  upon  one. 
They  are  also  mimicked  by  Butterflies  belonging  to  many 
groups  which  are  not  protected,  and  by  some  Moths. 

The  question  of  colour  generally  in  Butterflies  is  an 
attractive  one,  and  one  which  has  led  to  some  interesting 
speculations.  The  colours  of  Butterflies  are  produced  partly 
by  the  pigment  deposited  in  the  scales  with  which  the  wings 
are  covered  and  partly  by  what  is  called  interference  of  light, 
i.e..  the  rays  are  broken  up  either  by  refraction  from  finely 
striated  surfaces,  or  by  transmission  through  one  or  more 
layers  of  colourless  cells  with  which  the  wings  are  covered. 
In  this  way  are  produced  the  brilliant  colours  of  our  English 
Purple  Emperior,  and  those  of  the  glorious  Morphos  of  South 
America.  Now  what  is  the  object  of  these  wonderful  colours 
and  markings.  Various  utilitarian  causes  have  been  given. 
As  a rule,  it  is  the  upper  surface  which  is  gaily  coloured. 
The  colouring  of  the  under  surface  is  generally  protective. 
It  has  been  supposed  that  the  brilliant  upper  surface,  which 
is  displayed  when  the  insect  is  on  the  wing,  is  for  the  purpose 
of  attracting  the  opposite  sex,  and  so  assisting  in  the  continu- 
ance of  the  species  ; but  it  must  be  remembered  that  owing 
to  the  fixity  of  their  eyes  and  their  position,  Butterflies 
cannot  see  themselves,  neither  have  they  anv  power,  as  in 
the  case  of  birds  and  mammals,  of  transmitting  their  know- 
ledge to  their  descendants,  and  the  parent  Butterflies  die 
long  before  their  eggs  are  hatched. 

It  would  seem  that  the  sexes  in  Butterflies  and  Moths 
are  mainly  attracted  to  each  other  by  means  of  scent,  and 
for  this  purpose  in  many  species  the  wings  are  furnished 
with  scent-glands  in  the  shape  of  peculiarly  constructed 
hairs.  Every  Butterfly  collector  is  well  aware  of  the  fact 
that  if  he  has  a virgin  female  of  certain  species,  e.g.,  the 
Oak-egger  Moth,  in  a pill  box  in  his  pocket  and  goes  into 
a district  where  this  Moth  exists,  he  will  be  visited  by  many 
males,  who  must  be  attracted  by  the  scent  and  not  by  sight. 
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Another  hypothesis  to  account  for  colour  was  that  suggested 
by  Darwin,  viz.,  sexual  selection. 

He  thought  the  females  selected  the  most  brilliant  coloured 
males,  and  that  in  this  way  gay  colours  and  markings  had 
become  evolved.  Considerable  doubt  has  been  thrown  on 
this  hypothesis,  and  I certainly  do  not  think  that  the  brilliant 
colours  of  male  Butterflies  can  be  altogether  accounted  for 
by  sexual  selection,  but  I was  able  myself  to  make  an  interest- 
ing observation  bearing  on  this  point  in  the  New  Forest 
last  summer.  I observed  a female  of  the  small  heath  Blue- 
Butterfly,  Lycaena  aegon , sitting  on  the  top  of  a bush  of 
heath,  and  all  round  her,  at  various  distances,  some  sitting, 
and  some  on  the  wing,  were  a number  of  males.  She  was  the 
only  female  among  twenty  or  thirty  specimens,  and  was 
evidently  holding  a court,  and  presumably  selecting  a mate. 

I think  that  the  veteran  naturalist,  Alfred  Russel  Wallace, 
has  suggested  the  most  probable  way  in  which  the  brilliant 
colours  of  Butterflies  have  been  acquired.  He  attributes 
them  to  surplus  vitality  and  growth  power  in  dominant 
species,  especially  in  the  males.  Of  the  existence  of  this 
surplus  vitality  and  growth  power  there  can  be  no  doubt. 
It  is  seen  throughout  Nature.  Plants  produce  far  more 
seeds  than  are  required  for  the  continuance  of  the  species, 
and  if  by  any  chance  the  usual  checks  to  the  increase  of  any 
plant  or  animal  are  removed,  as  in  the  case  of  the  Rabbits 
which  have  been  introduced  in  Australia  and  New  Zealand, 
this  surplus  growth  of  vitality  makes  itself  manifest  in  the 
enormous  increase  in  the  species.  This  surplus  vitality 
applies  not  only  to  the  species  as  a whole,  but  also  to  every 
part  of  the  animal. 

Now  in  the  case  of  Butterflies,  their  colours  are  due  to 
modifications  of  the  scales,  with  which  their  wings  are  covered, 
and  if  there  be  no  reason  why  the  vital  force  employed  in 
the  production  of  colour  should  be  restrained,  nature  runs 
riot,  and  produces  all  the  exquisite  tints  and  patterns  which 
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are  so  conspicuous  in  tropical  Butterflies.  I think  the 
specimens  of  Hypolimnas  bolina,  which  I showed  just  now, 
are  an  instance  of  this  unrestrained  production  of  colour. 

Butterflies  are  comparatively  recent  denizens  of  the  earth. 
They  first  appear  during  the  Tertiary  geological  period, 
and  the  earliest  appearing  were  probably  not  brilliantly 
coloured.  The  same  remark  applies  to  the  colour  of  birds, 
so  that  it  would  appear  that  the  development  of  colour  in 
nature  has  been  coincident  with  the  appearance  of  man  on 
the  scene. 

The  colours  of  flowers  have  been  attributed  by  the  late 
Mr.  Grant  Allen  entirely  to  insects.  In  an  eloquent  para- 
graph he  says:  “Half  the  flora  of  the  earth  has  taken 
the  imprint  of  his  likes  and  dislikes  (i.e.,  the  insect’s)  and 
his  necessities.  While  man  has  only  tilled  a few  level  plains, 
a few  great  river  valleys,  a few  peninsular  mountain  slopes, 
leaving  the  vast  mass  of  earth  untouched  by  his  hand,  the 
insect  has  spread  himself  over  every  land  in  a thousand 
shapes,  has  made  the  whole  flowering  creation  subservient 
to  his  daily  wants.  His  Buttercup,  his  Dandelion,  and  his 
Meadowsweet  grow  thick  in  every  English  field.  His  Thyme 
clothes  the  hillside  ; his  Heather  purples  the  bleak,  grey 
moorlands.  High  up  among  the  Alpine  heights  his  gentian 
spreads  itself  in  lakes  of  blue  ; amidst  the  snows  of  the 
Himalayas  his  Rhododendrons  gleam  with  crimson  light. 
The  insect  has  thus  turned  the  whole  surface  of  the  earth 
into  a boundless  floral  garden  ; which  supplies  him  from  year 
to  year  with  pollen  or  honey,  and  itself  in  turn  gains  per- 
petuation by  the  baits  it  offers  for  his  allurement.” 

There  is  doubtless  much  truth  in  this  statement  ; but  is  it 
the  whole  truth  with  respect  to  the  development  of  colour 
in  nature  ? 

It  can  scarcely  apply  to  the  brilliant  colours  of  the  Butter- 
flies’ wings,  and  I must  say  that  I think  there  is  some  truth 
in  Wallace’s  view  that  the  existence  of  colour  in  nature  is 
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connected  with  the  development  of  the  aesthetic  sense  in 
man.  He  says,  referring  to  the  colours  of  birds,  insects, 
and  flowers : “ The  relation  of  this  wealth  of  colour  to  our 
mental  and  moral  nature  is  indisputable.  The  child  and  the 
savage  alike  admire  the  gay  tints  of  flowers,  birds,  and 
insects ; while  to  many  of  us  their  contemplation  brings 
a solace  and  enjoyment  which  is  wholly  beneficial.  It  can 
hardly  excite  surprise  that  this  relation  was  long  thought 
to  afford  a sufficient  explanation  of  the  phenomena  of  colour 
in  nature.  What  could  be  the  use  to  the  Butterfly  of  its 
gaily  painted  wings,  or  to  the  Humming  Bird  of  its  jewelled 
breast,  except  to  add  the  final  touches  to  a world  picture 
calculated  at  once  to  please  and  to  refine  mankind  ? And 
even  now,  with  all  our  recently  acquired  knowledge  of  this 
subject,  who  shall  say  that  these  old  world  views  are  not 
intrinsically  and  fundamentally  sound,  and  that  although 
we  now  know  that  colour  has  uses  in  nature  that  we  little 
dreamt  of,  yet  the  relations  of  these  colours,  or  rather  of 
the  various  rays  of  the  light  to  our  senses  and  emotions, 
may  not  be  another  and  more  important  use  which  they 
subserve  in  the  great  system  of  the  Universe.”  These  words 
were  written  forty  years  since  ; but  in  his  recent  book  on 
the  ‘ World  of  Life,’  published  last  year,  Wallace  endorses 
them  and  says  with  reference  to  the  colour  perceptions  of 
the  man,  “ That  they  have  not  been  developed  in  us  solely 
by  their  survival  value  in  the  struggle  for  existence  ; which 
is  all  we  could  have  acquired  if  the  views  of  such  thinkers 
as  Grant  Allen  and  Professor  Haeckel  represent  the  whole 
truth  on  this  subject.  They  seem  on  the  other  hand  to  be 
given  us  with  our  higher  aesthetic  and  moral  attributes  as 
a part  of  the  needful  equipment  of  a being  whose  spiritual 
nature  is  being  developed,  not  merely  to  satisfy  his  material 
needs,  but  to  fit  him  for  a higher  and  more  enduring  life  of 
dontinued  progress. 

The  last  point  of  interest  connected  with  the  Lepidoptera 
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is  one,  which  I am  sorry  to  say,  cannot  be  illustrated  by  the 
specimens  before  me,  but  which  must  necessarily  come  under 
the  notice  of  any  one  engaged  in  forming  a collection  of 
Butterflies  and  Moths.  I mean  the  wonderful  transformation 
which  takes  place  during  the  life  of  a lepidopterous  insect. 
Of  course,  the  bare  facts  of  these  transformations,  viz.,  the 
change  of  Caterpillars  into  Chrysalises  and  of  Chrysalises 
into  perfect  insects  are  known  to  every  one  ; but  the  details 
in  the  process,  which  have  been  brought  to  light  by  recent 
research,  only  render  it  more  wonderful  than  ever.  The 
oldest  insects  in  point  of  geological  time  are  the  Cockroaches 
and  their  allies,  and  these  undergo  the  least  change  in  process 
of  growth.  They  emerge  from  the  eggs  with  rudimentary 
wings,  and  after  a succession  of  moults  perfect  wings  are 
acquired  ; but  there  is  no  great  change  in  the  appearance  of 
the  insect  during  life.  In  the  case  of  the  Lepidoptera,  how- 
ever, the  transformation  scenes  are  complete.  It  is  impossible 
to  conceive  of  creatures  more  unlike  each  other  than  the 
Caterpillar  and  the  Butterfly.  The  Caterpillar  is  a worm-like 
animal,  adapted  entirely  for  feeding  and  storing  up  nutriment. 
Its  powers  of  locomotion  are  limited,  and  it  has  no  organs 
of  reproduction.  It  is  essentially  of  the  earth,  earthy. 
The  Butterfly,  on  the  other  hand,  is  an  airy  creature  endowed 
with  remarkable  powers  of  motion,  and  capable  of  crossing 
considerable  stretches  of  sea.  It  is  in  many  cases  painted 
with  all  the  colours  of  the  rainbow,  and  is  endowed  with  powers 
of  propagating  its  species.  At  the  same  time,  its  digestive 
organs  are  very  attenuated,  and  it  never  increases  in  size. 
Now  the  change  from  the  Caterpillar  to  the  Butterfly  would 
seem  to  be  effected  by  a double  process  of  progression 
and  retrogression  going  at  the  same  time.  According  to 
Weismann,  certain  cells  are  found  in  the  egg,  which  he  calls 
imaginal  discs,  and  which  are  the  rudiments  of  the  Butterfly. 
These  remain  unaltered  during  the  whole  life  of  a Caterpillar, 
and  a process,  of  what  may  be  termed  retrogression,  sets 
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in  and  all  the  tissues  of  the  Caterpillar  are  developed  into 
a feeding  machine  for  the  purpose  of  storing  up  nutriment. 
Then  comes  the  most  extraordinary  change  of  all.  When 
the  Caterpillar  changes  to  a Pupa  or  Chrysalis,  the  whole 
of  the  tissues  of  the  body  are  broken  up  and  converted 
into  a milky  but  living  pulp,  and  this  is  effected  by  means 
of  phagocytes,  or  devouring  cells,  which  are  now  known  to 
play  such  an  important  part  in  the  human  body.  These 
phagocytes  literally  eat  up  all  the  muscles,  nerves,  intestines, 
and  air  tubes  of  the  Caterpillar  and  convert  them  into  this 
milky  pulp.  This  is,  of  course,  a markedly  retrogressive 
process.  But  now  the  turn  of  the  imaginal  cells  comes. 
They  commence  growing  and  rapidly  absorb  the  milky  pulp. 
The  wings  can  be  detected  in  the  embryo  Butterfly,  even  in 
young  Caterpillars  ; but  it  is  not  till  the  pupa  stage  that  they 
commence  to  grow  rapidly.  They  are,  at  first,  quite  trans- 
parent, then  opaque,  and  afterwards  yellow  or  drab,  and  it 
is  not  till  about  twenty-four  hours  before  the  pupa  hatches 
that  the  colours  begin  to  show  themselves.  These  are 
caused  by  minute  scales,  which  are  at  first  little  bags 
filled  with  protoplasm,  then  this  protoplasm  is  withdrawn 
and  the  scales  are  filled  with  air,  and  then  finally  the  air  is 
replaced  by  the  blood  of  the  pupa,  and  from  this  the  colouring 
matter  is  secreted,  but  even  then  the  complex  process  is  not 
completed,  for  as  I have  already  remarked,  the  peculiar 
gloss  and  sheen  on  the  wings  of  many  Butterflies  are  given 
by  the  refraction  of  light  from  the  fine  strise,  which  are 
formed  on  the  surface  of  the  scales,  or  by  transmission 
through  a layer  of  transparent  cells  which  covers  the  whole 
wing.  I have  condensed  this  account  from  Wallace’s 
' World  of  Life,’  and  he  in  turn  has  borrowed  the  facts 
from  Mr.  Lownes’  History  of  the  development  of  the  Blowfly 
and  Mr.  Mayer’s  (an  American  entomologist)  of  the  develop- 
ment of  the  wing  scales  of  Butterflies  and  Moths.  When  we 
reflect  on  this  marvellous  series  of  changes,  the  development 
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of  the  Caterpillar  into  an  admirable  machine  for  the  procuring, 
digesting,  and  storing  up  of  nutriment,  the  breaking  up  of 
this  machinery,  and  its  conversion  into  a Butterfly,  a creature 
of  totally  different  powers  and  endowments,  but  in  accordance 
with  a preconceived  plan  which  had  been  sketched  out  even 
before  the  Caterpillar  itself  was  hatched,  I think  we  must 
agree  with  Wallace  that  the  existence  of  a Divine  intelligence, 
planning  and  directing  all  this  wonderful  series  of  changes, 
is  the  only  satisfactory  explanation  that  can  be  given  ; that 
they  are  not  the  results  of  a fortuitous  concourse  of  atoms, 
but  that  infinite  Wisdom  has  planned,  guided,  and  directed 
the  whole  process. 

I think  I cannot  better  conclude  my  address  than  by 
quoting  another  passage  from  Wallace’s  ‘ World  of  Life.’ 
He  says:  “Bates  has  well  observed  that  the  expanded  wings 
of  Butterflies  seem  to  have  been  used  by  Nature  to  write 
thereon  the  story  of  the  origin  of  the  species.”  To  this  we 
may,  I think,  add,  that  she  has  also  used  them,  like  the  pages 
of  some  old  illuminated  missal,  to  exhibit  all  her  powers  in 
the  production,  on  a miniature  scale,  of  the  utmost  possibilities 
of  colour  decoration,  of  colour  variety  and  of  colour  beauty  ; 
and  has  done  this  by  a method  which  appears  to  us  un- 
necessarily complex  and  supremely  difficult,  in  order  perhaps 
to  lead  us  to  recognise  some  guiding  power,  some  supreme 
mind,  directing  and  organising  the  blind  forces  of  Nature  in 
the  production  of  this  marvellous  development  of  life  and 
loveliness.  The  prophet  poet,  who  half  a century  ago  beheld 
what  we  are  like  to  see,  viz.,  “ The  nations’  airy  navies 
grappling  in  the  central  blue,”  may  be  equally  true  when, 
reviewing  the  universe,  he  exclaimed  : 

“ One  God,  one  Law,  one  Element, 

And  one  far-off  divine  event 
To  which  the  whole  creation  moves.” 
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THE  FAUNA  AND  FLORA  OF  FLORDON 
COMMON. 

By  W.  H.  Burrell,  F.L.S.,  and  W.  G.  Clarke. 

Read  27th  September,  1910. 

Chiefly  owing  to  improved  drainage,  a large  number  of 
the  “ wet  commons  ” of  Norfolk  have  become  appreciably 
drier  within  living  memory,  and  though  in  some  instances 
it  is  improbable  that  this  process  will  be  continuous,  many 
things  tend  to  make  the  wilder  portions  of  the  county  less 
wild  and  inaccessible.  Bearing  this  in  mind  we  thought 
that  a careful  study  of  a particular  common  at  all  seasons 
of  the  year,  while  not  without  interest  to  present-day 
naturalists,  might,  in  view  of  the  changes  mentioned,  have 
a greater  value  for  our  successors  as  a record  of  a typical 
“ wet  common  ” early  in  the  twentieth  century.  The 
common  selected  was  that  of  Flordon,  a village  7\  miles 
south  by  west  of  Norwich.  In  Domesday  Book  it  was 
described  as  “ Florenduna,”  and  the  suggested  derivation  of 
the  name  from  the  Anglo-Saxon  “ flor,”  a plain,  and  “ don,” 
a hill,  suitably  describes  the  situation  of  the  village  on 
a southern  slope  to  the  alluvium — some  of  which  forms  the 
common — by  the  side  of  a small  brook  which  rises  at  Hethel, 
has  a course  of  if  mile  before  reaching  the  common,  borders 
it  (with  one  break)  for  over  half  a mile,  and  in  a further 
two-thirds  of  a mile  falls  into  the  Tas  after  passing  Flordon 
Mill.  The  common,  which  is  in  latitude  520  32'  and  longitude 
i°  13'  E.,  lies  west  of  the  main  part  of  the  village  and  the 
church,  on  the  north  side  of  the  brook,  its  narrowest  part 
being  100  feet  wide,  and  its  widest  part  (bordering  the  road  to 
Hapton)  1100  feet.  The  area  of  the  common  is  33  a.  1 r.  17  p., 
awarded  under  an  Enclosure  Act  of  which  no  local  copy 
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exists,  and  the  copyhold  tenants  of  Sir  Kenneth  Kemp’s 
manor — held  by  the  Kemps  since  1372 — have  the  sole  right 
of  pasturage  and  sedge-cutting.  Until  the  Enclosure  Act  the 
common  extended  eastward  to  the  Tas.  The  road  from 
Flordon  to  Hapton  divides  the  common  into  two  parts,  that 
to  the  east  being  much  the  larger.  This  portion  consists 
roughly  of  three  areas : one  of  coarse  pasturage  on  the  north- 
east, a narrow  strip  of  land  a few  feet  above  the  alluvium 
on  the  north,  and  the  remainder  marsh,  averaging  about 
80  feet  above  O.D. 

The  western  portion  consists  of  a small  piece  of  marsh 
and  a long  narrow  strip  of  higher  land,  having  at  the  north- 
west the  parish  pit,  between  which  and  the  stream  are  remains 
of  old  workings  for  gravel  and  chalk.  The  higher  land  on 
the  eastern  part  of  the  common  consists  of  Crag  gravel 
gradually  rising  towards  the  pit  which  is  cut  in  the  side  of 
a small  hill.  In  the  base  of  the  pit  a smaller  excavation  for 
chalk  (upper)  showed  a few  flints  and  one  specimen  of 
Belemnitella  mucronata,  Schlt.  On  the  chalk  is  the  “ stone- 
bed  ” of  the  Norwich  Crag,  about  1^  feet  in  thickness,  con- 
sisting of  angular  and  sub-angular  flints  in  a kind  of  “ iron 
pan,”  and  yielding  a fair  proportion  of  pre-Palaeolithic  flint 
implements  (first  noted  in  October,  1908)  of  the  same  types 
as  those  found  in  a similar  bed  at  Eaton,  Earlham,  Heigham, 
Little  Hautbois,  Swannington,  Bramerton,  Whitlingham 
(beneath  undisturbed  shelly  Crag)  and  Tharston.  The 
implements  are  of  several  different  types  and  patinations, 
and  some  are  extremely  well  worked.  Above  the  “ stone- 
bed  ” there  are,  firstly,  about  16  feet  of  red,  brown  and 
white  sand,  and  shingle  almost  entirely  made  up  of  flint 
pebbles  ; secondly,  from  one  to  five  feet  of  false-bedded  red 
sand  and  gravel  with  a few  flint  and  many  quartz  pebbles, 
both  belonging  to  the  Upper  Crag  series.*  Above  this  is 
a stony  loam  varying  much  in  thickness,  from  which  a scraper 
of  fine  workmanship  found  on  the  talus,  was  apparently 
derived,  and  at  the  north-west  corner  there  are  patches  of 
chalky  boulder  clay,  one  being  three  feet  in  diameter.  In 

* H.  B.  Woodward’s ‘Geology  of  the  Country  around  Norwich,’  p.  70. 
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the  surface  soil  a few  Neolithic  flint  implements  have  been 
found. 

The  valley  in  which  the  marshy  part  of  the  common  lies 
is  about  three-fourths  of  a mile  wide  from  ridge  to  ridge, 
with  an  average  depth  of  about  60  feet.  It  is  probably  due 
to  glacial  action,  for  it  seems  impossible  that  so  short  a stream 
could  ever  have  cut  away  so  much  of  the  adjoining  hills, 
and  left  so  wide  a stretch  of  alluvium.  There  are  six  springs 
on  the  common,  one  on  the  middle  of  the  eastern  portion 
which  flows  by  a ditch  to  the  stream  ; one  near  the  house  ; 
three  others  close  together  in  the  western  portion,  only 
a few  feet  from  the  ditch,  and  virtually  on  the  same  level  ; 
while  the  sixth  and  most  powerful  is  below  the  parish  pit, 
and  flows  westward  to  the  stream. 

By  digging  nine  sections  in  different  parts  of  the  Common 
it  was  possible  to  obtain  a fairly  accurate  knowledge  of  the 
constitution  of  the  subsoil.  In  a hillock  on  the  higher 
ground  of  the  eastern  common  there  were  three  feet  of  made 
soil  containing  two  Neolithic  flint  implements,  but  a section 
at  the  bottom  of  a hollow  a few  yards  away  showed  gravel 
(as  in  the  pit)  immediately  beneath  the  turf.  On  one  of  the 
small  hillocks  in  the  marsh  but  close  to  the  high  ground 
there  were  a few  flints  in  the  15  inches  of  surface  soil,  and 
beneath  that  undoubted  chalky  boulder  clay  full  of  flints. 
In  another  hillock  there  was  one  foot  of  surface  soil,  then 
calcareous  soil  containing  land  and  fresh-water  shells,  the 
water-level  being  15  inches  from  the  surface.  One  of  the 
low-lying  places  in  the  marsh  showed  22  inches  of  black 
surface  soil,  then  calcareous  matter  with  plant-remains  and 
land  and  fresh-water  shells,  the  water-level  being  24  inches 
from  the  surface.  One  of  the  raised  areas  quite  in  the  middle 
of  the  marsh  gave  a most  instructive  section.  Beneath  four 
inches  of  black  soil  (brown  when  dry)  there  was  one  foot  of 
brown  calcareous  soil  and  two  feet  of  white,  the  whole  section 
showing  rootlets,  plant  remains,  abundant  fragments  of 
Limncea,  Planorbis,  Vertigo,  and  Valvata,  and  Chara  fruits, 
probably  of  the  two  species  still  found  on  the  common,  as 
they  show  10  and  13  spires.  A cutting  in  a shallow  de- 
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pression  at  the  end  of  a small  pool  showed  io  inches  of  surface 
soil,  then  very  white  calcareous  soil  six  inches  thick,  and 
beneath  that  brown,  with  shells  and  much  vegetable  matter. 
The  alluvium  of  the  western  common  gave  three  feet  of 
surface  soil  without  the  characteristic  calcareous  matter. 
The  subsoil  of  the  marsh  under  a very  compact  herbage,  is 
generally  firm,  but  in  a few  places  a pole  penetrated  four  feet 
of  ooze,  as  it  did  in  the  channel  of  the  old  ditch. 

Analyses  of  five  examples  of  the  calcareous  soil  found  by 
excavation  in  the  marsh  gave  the  following  results  : 

A B C D E 


Soluble  in  dilute  Hydro- 


chloric  Acid 

•843 

•732 

•897 

•637 

•789 

Combustible 

Ash  insoluble  in  dilute 

•141 

•252 

•091 

•312 

• 180 

Hydrochloric  Acid 

•016 

•016 

•on 

•025 

•031 

These  figures  show  that  in  the  five  samples  an  average  of 
78  per  cent,  was  soluble  in  dilute  hydrochloric  acid,  20  per 
cent,  was  combustible,  and  there  was  a residue  of  2 per  cent, 
insoluble,  the  first  indicating  the  soluble  alkalies  and  alkaline 
earths,  the  second  the  carbonaceous  matter,  and  the  third 
insoluble  ash  containing  silt,  and  compounds  of  silica,  sulphur, 
iron  and  phosphorus  from  the  plant  debris.  An  examination 
of  the  figures,  with  the  entire  absence  of  stones,  appears  to 
indicate  that  the  subsoil  is  the  product  of  vegetable  decom- 
position, and  the  action  of  living  organisms  on  calcareous 
water.  The  small  proportion  of  insoluble  ash  shows  that 
alluvial  matter  is  not  brought  in  any  quantity  by  flood- 
water  from  higher  levels,  yet  the  accumulation  of  ooze  is 
visible  in  the  deposit  of  calcium  salts  on  vegetation  in  the 
pools.  Tests  of  the  hardness  of  the  water  made  by  soap 
soloids  gave  three  to  four  degrees  of  hardness  from  springs, 
pools  and  stream,  compared  with  an  average  of  12  to  20 
degrees  in  Norfolk  waters.  It  is  therefore  obvious  that 
plants  can  utilise  infinitesimal  quantities  of  salt  in  solution, 
a.  fact  of  which  Kerner  gives  some  striking  examples.  The 
very  low  ash  values  of  samples  A and  B may  be  due  to  the 
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absence  of  introduced  sand  or  clay,  but  is  compatible  with 
the  theory  that  this  white  earth  was  formed  in  a pool  occupied 
by  Chara,  the  fruits  being  very  abundant,  and  the  debris 
of  which  would  contribute  much  lime  and  little  silica,  the  ash 
yielding  54’8  and  0'3  per  cent,  respectively  (Kerner).  The 
brown  deposits  D and  E,  with  a larger  proportion  of  ash, 
may  have  been  built  up  by  a sedge  type  of  vegetation,  whose 
stems  yield  an  ash  containing  50  to  70  per  cent,  of  silica. 
In  both  cases  the  bulk  of  lime  is  not  contributed  by  the 
decaying  vegetable  matter,  but  is  precipitated  from  the 
calcareous  water  by  aquatic  vegetation,  a process  that  is 
always  in  operation  in  sunlight.  Some  portion  of  the  ash 
is  of  non-organic  origin,  but  microscopic  examination  shows 
that  a considerable  portion  of  insoluble  matter  consists  of 
plant  skeletons.  The  high  ash  value  of  E is  due  to  grit, 
which  visibly  contributes  to  the  310  millegrams  by  weight 
obtained,  a fragment  of  brick-like  substance  and  10  quartz 
grains  picked  out  with  forceps  weighing  20  millegrams. 

Of  changes  on  the  common  we  have  very  little  evidence. 
Mrs.  Potter  has  lived  all  her  life  at  the  cottage  adjoining  the 
common  on  the  north,  and  her  father  came  to  live  there  in 
1813,  so  that  the  family  traditions  cover  almost  a century. 
She  says  that  the  common  is  very  much  drier  now  than 
when  she  was  a girl.  Much  of  the  marshy  portion  was  then 
impassable,  and  in  many  places  a rake  could  be  put  into  the 
water  without  the  bottom  being  touched.  The  low  portion 
of  the  common  was  formerly  intersected  with  drains,  now 
grown  up,  though  distinguishable  at  certain  seasons  of  the 
year.  Of  changes  (if  any)  in  the  flora  we  have  no  record. 
On  August  17th,  1885,  Mr.  H.  D.  Geldart  and  Mr.  H.  G. 
Glasspoole  visited  the  common,  and  all  the  twenty  plants 
they  noted*  were  (with  the  exception  of  Sftarganium  neglectum ) 
found  there  by  us  in  1909. f 

Economically  the  common  appears  to  be  of  no  great 
value.  Horses,  cattle,  geese,  hens,  ducks  and  turkeys  feed 

* Trans.  Norfolk  and  Norwich  Nat.  Soc.  vol.  iv.  p.  258. 

t In  the  " Diatomacese  of  Norfolk  ” (Ibid.  ii.  336,  iii.  754),  Mr.  F.  G. 
Kitton  records  many  from  Flordon. 
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upon  it ; a small  portion  of  the  western  common  yields  good 
hay ; several  areas  of  sedge  and  rush  are  cut  for  litter, 
furze  for  fuel,  and  ash  and  hazel  from  the  hedges  for  incidental 
uses  ; while  watercress  is  gathered  from  the  stream,  and  from 
the  ditch  fed  by  the  springs. 

The  mammals  noted  were  naturally  few,  comprising 
moles,  common  field-voles,  water-voles,  hares  and*  rabbits. 
Common  lizards,  newts,  frogs,  and  toads  also  occur.  Frog 
spawn  is  very  abundant  in  the  early  spring,  and  in  April.  1909, 
we  measured  one  solid  mass  in  the  northern  ditch  3 ft.  8 in. 
long  by  2 ft.  7 in.  broad. 

The  bird-life  of  the  common  is  not  particularly  varied. 
Forty-seven  species  of  birds  were  noted  at  various  times,  and 
the  nests  or  young  of  19  species.  Of  those  not  nesting  the 
only  ones  worthy  of  note  are  the  herons  and  woodcock. 
The  nesting  species  are  the  mistle-thrush,  song-thrush,  black- 
bird, robin,  lesser  whitethroat,  hedge-sparrow,  long-tailed 
titmouse,  wren,  meadow-pipit,  sand-martin,  goldfinch  and 
chaffinch.  Probably  the  most  common  nesting-bird  on  the 
marsh  was  the  reed  bunting  (Ember iza  schceniclus,  Linn.), 
though  the  nests  are  not  easily  found.  Those  noted  were 
chiefly  beneath  the  shelter  of  the  dead  leaves  of  Carex 
paniculata,  though  one  was  built  in  the  middle  of  a tuft 
quite  open  to  the  sky,  and  another  in  a clump  of  Juncus 
effusus.  Other  nesting-birds  were  the  kingfisher,  pheasant, 
common  partridge,  moorhen,  coot,  lapwing,  and  common 
snipe. 

Our  list  of  mollusca  is  certainly  not  exhaustive,  as  the 
species  were  identified  by  Mr.  A.  Mayfield,  M.C.S.,  from 
a small  quantity  of  marsh  soil  sent  to  him  from  a mole-hill. 
The  land  species  were  Ptmctum  pygmceum  (Draparnand), 
Hygromia  sericea  (Drap.),  V allonia  pulchella  (Muller),  Cochli- 
copa  rubrica  (Muller),  Jaminia  muscorum  (Linne),  Vertigo 
antivertigo  (Drap.),  Vertigo  pygmaea  (Drap.),  Vertigo  angustior 
(Jeffreys),  Succinea  elegans  (Risso)  and  Carychium  minimum 
(Muller),  and  the  aquatic  species  Limncea  pereger  (Muller). 
Limncea  truncatula  (Muller),  Planorbis  vortex  (L.)  and 
Valvata  cristata  (Muller).  Helix  nemoralis  (L.)  was  also 
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noted  among  the  hedgeside  vegetation.  Helix  caperata  in  the 
pit,  Arion  ater  (Linne)  with  one  specimen  subrufous  on  the 
marsh,  and  Pisidium  pulchellnm  (Jenyn)  in  a pond  at  the 
west  end  of  the  common.  Vertigo  angustior  had  only 
been  found  once  previously  in  Norfolk,  and  that  was  by 
Mr.  Mayfield  on  Roydon  Fen.  Limncea  stagnalis  and 
Limncea  pereger  are  very  abundant  in  the  pools  on  the 
marsh. 

For  the  purpose  of  obtaining  a general  idea  of  the  flora  of 
the  common,  for  two  years  we  visited  it  from  early  spring 
to  late  autumn,  identifying  the  various  plants,  noting  their 
habitat,  and,  so  far  as  was  possible,  their  distribution.  The 
plant  associations  of  the  common  may  reasonably  be  divided 
into  three  : (1)  that  of  the  water,  (2)  that  of  the  marsh,  and 
(3)  that  of  the  long  narrow  strip  of  ground  a few  feet  above 
the  marsh-level,  and  of  the  parish  pit. 

Plants  of  the  Water. 

The  water  area  includes  the  stream  which  runs  on  the 
south  side  of  the  common.  On  the  eastern  portion  there  is 
very  little  vegetation  either  in  the  stream  or  at  the  sides, 
the  water  running  swiftly  in  short  reaches  on  a gravelly 
bottom,  with  Zannichellia  palustris  in  a few  places.  At 
each  turn  the  water  gradually  undermines  one  bank  and 
silts  up  the  opposite  side,  so  that  although  perpetually 
changing  its  course  it  never  gets  wider.  The  more  westerly 
portion  of  the  western  common  is  likewise  bounded  by  the 
brook  which  tinkles  as  it  flows  over  its  stony  bed  in  a manner 
reminiscent  of  the  Yorkshire  dales  rather  than  of  Norfolk. 
Overhanging  the  water  almost  at  the  western  boundary  is 
a willow  on  which  grow  specimens  of  Polypodium  vulgare, 
Ribes  grossularia,  and  Rubus  rusticanus.  Part  of  the  northern 
boundary  of  the  eastern  common  is  a ditch  containing  a con- 
siderable amount  of  water  early  in  the  year,  but  partly  dry 
in  September.  Hottonia  palustris  is  here  plentiful.  On  the 
marsh  of  this  part  of  the  common  there  are  also  ditches  and 
scores  of  pools,  mostly  of  small  size,  and  containing  Chara, 
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but  a few  of  the  larger  ones  have  an  abundance  of  Utricularia 
vulgaris  and  U.  minor.*  On  the  western  common  there  is 
a ditch  full  of  rank  vegetation  in  summer.  Among  specimens 
of  Apium  nodiflorum,  Sium  erection,  Sparganium  erectum, 
Lemna  minor,  Glyceria  fluitans  and  Glyceria  aquatica,  float 
thousands  of  plants  of  Ricciocarpus  natans.  This  interesting 
hepatic  was  recorded  from  Heydon  by  Mr.  Bryant  in  the 
18th  century,  and  from  Sutton  by  Mr.  W.  A.  Nicholson  in 
1906.  At  Flordon  it  was  noted  in  the  autumn  of  1908,  and 
since  then  has  been  found  at  Booton,  Weston,  and  Little 
Melton,  where  in  1909,  300  square  yards  of  water  in  two 
clay  pits  were  closely  covered  with  it.  The  Census  Catalogue 
of  British  Hepatics  (1905)  records  it  for  8 vice-counties  out 
of  Watson’s  112,  and  6 Irish  vice-counties.  Macvicar  does 
not  record  it  for  Scotland. 

The  aquatic  species  noted  were : — 


fRanunculus  trichophyllus 
Radicula  Nasturtium- 

aquaticum 
Cardamine  amara 
Callitriche . stagnalis 
Apium  nodiflorum 
Sium  erectum 
CEnanthe  fistulosa 
Hottonia  palustris 
Veronica  Anagallis-aquatica 
,,  Beccabunga 
Utricularia  vulgaris 
,,  minor 
Sparganium  erectum 
Lemna  minor 
Alisma  Plantago-aquatica 
,,  ranunculoides 


Potamogeton  natans 
Zannichellia  palustris 
Phragmites  communis 
Glyceria  fluitans 
,,  aquatica 
Equisetum  limosum 
Chara  hispida 
,,  vulgaris 

Hypnum  aduncum  var. 

aquaticum 
„ „ var. 

polycarpon 
,,  scorpioides 
,,  giganteum 
Ricciocarpus  natans 


* The  illustrations  on  Plate  29  of  Vol.  ii.  of  ‘Wild  Flowers  of  the 
British  Isles,’  by  H.  Isabel  Adams,  F.L.S.  and  J.  E.  Bagnall,  A.L.S. 
are  from  Flordon  specimens. 

f The  nomenclature  adopted  is  that  of  the  ‘ London  Catalogue  of 
British  Plants,’  10th  edition  (1908). 
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Plants  of  the  Marsh. 

The  largest  and  most  interesting  part  of  Flordon  Common 
is  undoubtedly  the  marsh,  in  which  we  have  included  an 
area  of  rough  pasturage  at  the  north-eastern  end,  as 
well  as  that  where  Carex-  J uncus  is  dominant.  The 
latter  includes  a small  triangle  on  the  western  common.  In 
the  winter  this  part  is  tawny  of  aspect,  becoming  green  in 
the  spring,  brownish-purple  at  the  end  of  May,  brown  at 
the  end  of  June,  and  gradually  changing  to  tawny.  This 
colouring  is  mainly  due  to  species  of  J uncus — J uncus 
subnodulosus  appears  to  be  the  dominant  plant — and  Carex, 
with  Schcenus  nigricans  also  very  abundant.  Apart  from 
these,  during  the  spring  and  summer  months,  various  flowering 
plantsappear  successively  to  preponderate,  Cardamine  pratensis , 
being  followed  in  succession  by  Valeriana  dioica.  Orchis 
latifolia,  Eriophorum  angustifolium,  Pinguicula  vulgaris, 
Helleborine  longifolia,  Drosera  anglica,  Pedicularis  palustris, 
Parnassia  palustris  and  Scabiosa  Succisa,  with  Potentilla 
procumbens  as  perhaps  the  most  widely  distributed  plant  in 
flower  throughout  the  summer  months.  Drosera  anglica 
is  the  only  sundew  that  occurs,  rotundijolia  appearing  to  need 
a peaty  soil.  The  local  name  for  the  sundew  at  Flordon  is 
the  “ murder-plant,”  and  particularly  in  August  we  noted 
many  moths  and  butterflies  caught  thereon,  a green- veined 
white  butterfly  fluttering  from  one  leaf  to  another  until  the 
sixth  permanently  imprisoned  it  by  the  tip  of  one  wing.  There 
appears  to  be  practically  no  grass  growing  on  the  marsh, 
save  a few  small  areas  of  Molinia  ccerulea,  the  foundation  of 
the  marsh  floor  being  moss,  principally  Hypnurn  cuspidatum  and 
Hypnum  molluscum.  There  are  also  a number  of  small 
hillocks,  a foot  or  two  higher  than  the  bulk  of  the  marsh,  and 
of  course  considerably  drier.  On  some  of  these  there  are 
closely-cropped  portions  consisting  chiefly  of  sedges,  hirta 
and  glauca,  the  few  grasses  present  being  Holcus  lanatus, 
Briza  media  and  Festuca  ovina.  To  these  hillocks 
Ophioglossum  vulgatum  is  apparently  confined,  while  they 
also  abound  in  Polygala  vulgaris  and  Plantago  media.  Though 
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the  species  found  on  the  marsh  are  not  numerous,  for  it 
offers  little  variation  of  habitat,  the  number  of  individual 
plants  of  certain  species  is  amazing,  especially  of  those 
mentioned  as  dominant.  To  these  may  be  added  the  four 
Ranunculi,  Lychnis  Flos-cuculi,  Hydrocotyle  vulgaris,  Galium 
palustre,  G.  uliginosum,  Menyanthes  trifoliata,  Juncus  inflexus, 
J . sylvaticus,  Carex  pulicaris,  C.  Goodenowii,  C.  flacca,  C.  flava, 
and  C.  hirta. 

Three  bryophytes  found  on  the  marsh  are  specially  note- 
worthy. Splachnum  ampullaceum  recorded  from  numerous 
localities  in  the  older  lists  is  now  rare  in  the  Eastern  Counties  ; 
this  is  the  only  recent  record  for  Norfolk.  A liver- 
wort belonging  to  the  genus  Morckia — probably  Morckia 
Flotowiana — was  detected  in  1909.  and  has  since  been  seen 
at  Whitwell  and  Bio’  Norton.  In  Britain  this  species  is 
almost  confined  to  damp,  sandy  ground  near  the  sea.  As 
our  marsh  plant  differs  in  habit  from  the  tufted  growth  of 
the  coastal  sand  dunes,  it  seems  advisable  to  keep  it  under 
observation  until  mature  spores  are  available.  A liverwort 
belonging  to  the  Mulleri  group  of  the  genus  Lophozia  was  at 
first  assumed  to  be  Lophozia  Mulleri;  but  doubt  having 
arisen,  it  was  sent  to  Professor  Schiffner  of  Vienna,  who 
detected  the  paroicous  inflorescence  and  placed  it  under 
Lophozia  Schultzii,  as  a new  variety,  for  which  he  proposed 
the  varietal  name  “ laxa.”  The  type  occurs  from  Branden- 
burg— approximately  in  the  same  parallel  of  latitude  as 
Norfolk— northwards  to  near  the  Arctic  Circle  in  Lapland, 
Siberia,  and  Yukon  ; it  has  been  seen  most  frequently  in 
Scandinavia,  but  has  not  been  recorded  for  the  British  Isles. 

Although  no  attempt  has  been  made  to  deal  with  the 
fungus  flora  of  the  common,  a passing  reference  may  be  made 
to  a species  of  Mycetozoa  not  previously  recorded  for  Britain. 
It  was  identified  by  Miss  Lister  as  Chondrioderma  asteroides, 
first  found  in  the  South  of  France  on  fir-needles,  &c.,  in  1902* 
and  since  recorded  from  Portugal,  North  Germany  and 
Colorado  on  fir-needles,  Eucalyptus,  Alder  twigs  and  wood. 


Journ.  of  Bot.  1902,  p.  209. 
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At  Flordon  the  sporangia  had  matured  on  Equisetum  palustre. 
The  following  were  the  species  noted  on  the  marsh  : — 


Ranunculus  Flammula 
,,  acris 

„ repens 

,,  bulbosus 

Caltha  palustris 
Cardamine  pratensis 
Erysimum  cheiranthoides 
Polygala  vulgaris 
Lychnis  Flos-cuculi 
Stellaria  aquatica 
,,  uliginosa 
Arenaria  trinervia 
Sagina  nodosa 
Hypericum  quadrangulum 
Linum  catharticum 
Lotus  uliginosus 
Vicia  Cracca 
Lathyrus  pratensis 
Spiraea  Ulmaria 
Geum  rivale 
Potentilla  procumbens 
,,  argentea 
Parnassia  palustris 
Drosera  anglica 
Lythrum  Salicaria 
Epilobium  hirsutum 

parviflorum 
,,  montanum 

,,  palustre 

Hydrocotyle  vulgaris 
Angelica  sylvestris 
Galium  palustre 
,,  uliginosum 
Valeriana  dioica 
,,  officinalis 
Scabiosa  Succisa 


Scabiosa  arvensis 
Eupatorium  cannabinum 
Pulicaria  dysenterica 
C hrysanthemum 

Leucanthemum 
Senecio  erucifolius 
,,  Jacobaea 
,,  aquaticus 
Cnicus  palustris 
Hypochoeris  radicata 
Leontodon  hispidum 
„ autumnale 

Anagallis  tenella 
Menyanthes  trifoliata 
Myosotis  scorpioides 
Scrophularia  aquatica 
Euphrasia  officinalis 
Bartsia  Odontites 
Pedicularis  palustris 
,,  sylvatica 

Pmguicula  vulgaris 
Mentha  aquatica  var. 

hirsuta 

Lycopus  europgeus 
Scutellaria  galericulata 
Prunella  vulgaris 
Plantago  lanceolata 
Atriplex  hastata 
Polygonum  Persicaria 
Rumex  Acetosa 
Quercus  Robur  (seedlings) 
Listera  ovata 
Helleborine  longifolia 
Orchis  incarnata 
,,  latifolia 
,,  maculata 
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Habenaria  conopsea 
Ifis  Pseudacorus 
J uncus  bufonius 
inflexus 
,,  effusus 
,,  subnodulosus 
„ sylvaticus 
Triglochin  palustre 
Eriophorum  angustifolium 
Schoenus  nigricans 
Carex  pulicaris 
,,  paniculata 
,,  vulpina 
,,  echinata 
• ,,  Goodenowii 
,,  flacca 
,,  panicea 
,,  flava 
hirta 

,,  Pseudo-Cyperus 
,,  inflata 

Phalaris  arundinacea 
Molinia  coerulea 
Briza  media 
Ophioglossum  vulgatum 
Equisetum  arvense 
,,  palustre 

,,  „ var. 

polystachyum 

limosum 


Fissidens  adiantoides 
Splachnum  ampullaceum 

(coprophilus) 
Philonotis  fontana 
,,  calcarea 

Bryum  pseudo-triquetrum 
,,  bimum 

Brachythecium  rutabulum 
Amblystegium  filicinum 
Hypnum  elodes 
,,  stellatum 

,,  Sendtneri 

,,  revolvens 

,,  intermedium 

,,  commutatum 

,,  molluscum 

,,  scorpioides 

,,  giganteum 

.,  cuspidatum 

Mnium  affine 
Climacium  dendroides 
Brachythecium  glareosum 
Aneura  incurvata 
„ multifida 
Morckia  Flotowiarxa 
Lophozia  Schultzii  (Nees) 
Schiffner  var.  nov.  laxa 
Plagiochila  asplenioides 
Chiloscyphus  polyanthos 
Pellia  endiviaefolia 


Plants  of  the  Higher  Ground. 

By  far  the  larger  number  of  species  is  to  be  found  on  the 
higher  ground,  owing  to  its  much  greater  diversity.  It 
includes  (a)  on  the  eastern  common  the  northern  and  western 
boundary  hedges,  and  on  the  western  common  the  northern 
and  eastern  and  one  intermediate  ; ( b ) on  the  eastern  common 
a short  length  of  dry  ditch  ; (c)  a small  clay  area  from  which 
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a spring  oozes  ; ( d ) a long  narrow  belt  of  gravelly  soil  sloping 
down  to  the  marsh  ; with  ( e ) a steeply  sloping  bank  facing 
south.  On  the  western  common  this  (/)  narrow  ridge  of 
gravelly  soil  becomes  much  higher  and  has  thickets  of  furze 
on  its  southern  slope.  Beyond  a big  hedge  running  north 
and  south  the  roadway  enters  (g)  an  area  of  hills  and  hollows, 
probably  the  result  of  ancient  parochial  workings  for  chalk 
and  gravel,  opening  on  the  north  to  (h)  the  parish  gravel  pit 
at  present  in  use.  With  these  varying  soils  and  surroundings 
it  is  obvious  that  a large  number  of  species  find  suitable 
environment.  Both  on  / and  g there  are  large  brakes  of 
Rubus  idceus  and  among  the  furze  on  the  former  are  Senecio 
sylvaticus,  Campanula  rotundifolia,  Linaria  vulgaris,  Cli- 
nopodium  vulgare  and  Galeopsis  Tetrahit.  By  the  foot-path 
to  Wreningham  on  the  western  boundary  of  the  common  is 
an  elder  tree  4 ft.  1 in.  in  circumference  3-J  ft.  from  the  ground, 
and  about  30  ft.  in  height. 

The  following  were  the  plants  noted  on  the  higher  ground  : 
Ranunculus  acris  Stellaria  media 


repens 

bulbosus 

Ficaria 


Holostea 

graminea 

uliginosa 


Papaver  Rhoeas 
Chelidonium  majus 
Fumaria  officinalis 
Cardamine  hirsuta 
Erophila  verna 
Sisymbrium  Thalianum 


Arenaria  trinervia 
,,  serpyllifolia 


Sagina  procumbens 
Montia  fontana 
Hypericum  perforatum 


,,  pulchrum 
Malva  sylvestris 
,,  rotundifolia 


officinale 

Alliaria 


Brassica  arvensis 
Capsella  Bursa-pastoris 
Reseda  Luteola 
Viola  arvensis 
Silene  latifolia 
Lychnis  alba 


Erodium  cicutarium 
Acer  Pseudo-platanus 


Tilia  vulgaris 
Linum  catharticum 
Geranium  molle 


dissectum 

Robertianum 


„ dioica 
Cerastium  viscosum 
,,  vulgatum 


,,  campestre 
Ulex  europaeus 
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Ononis  spinosa 
Medicago  lupulina 
Trifolium  pratense 
,,  arvense 

,,  repens 

,,  procumbens 

,,  dubium 

,,  filiforme 

Lotus  corniculatus 
,,  uliginosus 
Vicia  hirsuta 
„ Cracca 
,,  sepium 
,,  sativa 
Prunus  spinosa 
,,  avium 
Rubus  idaeus 
,,  rusticanus 
„ corylifolius 
Geum  urbanum 
Fragaria  vesca 
Potentilla  sterilis 
„ erecta 
,,  reptans 
,,  anserina 
,,  argentea 
Alchemilla  arvensis 
Agrimonia  Eupatoria 
Rosa  Eglanteria 
,,  canina 
Pyrus  Malus 
Crataegus  Oxyacantha 
Saxifraga  granulata 
Ribes  Grossularia 
Bryonia  dioica 
Conium  maculatum 
Anthriscus  vulgaris 
„ sylvestris 
Heracleum  Sphondylium 


Daucus  Carota 
Caucalis  Anthriscus 
Hedera  Helix 
Cornus  sanguinea 
Adoxa  Moschatellina 
Sambucus  nigra 
Viburnum  Opulus 
Lonicera  Periclymenum 
Galium  verum 
,,  palustre 
„ Aparine 
Sherardia  arvensis 
Scabiosa  arvensis 
Beilis  perennis 
Filago  germanica 
Achillea  Millefolium 
Chrysanthemum 

Leucanthemum 
Matricaria  inodora 
Artemisia  vulgaris 
Senecio  vulgaris 
„ sylvaticus 
,,  erucifolius 
„ Jacobaea 
Carduus  nutans 
Cnicus  lanceolatus 
,,  acaulis 
. , arvensis 

Onopordum  Acanthium 
Centaurea  nigra 
,,  Scabiosa 
Cichorium  Intybus 
Crepis  capillaris 
Hieracium  Pilosella 
Hypochoeris  radicata 
Leontodon  hispidum 
Taraxacum  officinale 
Sonchus  oleraceus 
Campanula  rotundifolia 
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Legousia  hybrida 
Primula  vulgaris 
,,  veris 
Anagallis  arvensis 
Fraxinus  excelsior 
Ligustrum  vulgare 
Centaurium  umbellatum 
Myosotis  arvensis 
,,  collina 
,,  versicolor 
Convolvulus  arvensis 
Solanum  Dulcamara 
Verbascum  Thapsus 
Linaria  vulgaris 
Veronica  agrestis 
,,  arvensis 
,,  serpyllifolia 
,,  Chamaedrys 
Euphrasia  officinalis 
Orobanche  minor 
Verbena  officinalis 
Mentha  longifolia 
Thymus  Serpyllum 
Clinopodium  vulgare 
Calamintha  Acinos 
Salvia  Verbenaca 
Nepeta  Cataria 
,,  hederacea 
Prunella  vulgaris 
Stachys  sylvatica 
Galeopsis  Tetrahit 
Lamium  purpureum 
,,  album 
Ballota  nigra 
Plantago  major 
media 

,,  lanceolata 

„ Coronopus 

Scleranthus  annuus 


Chenopodium  album 
„ Bonus- 

Henricus 

Atriplex  patula,  var.  angus- 
tifolia 

Polygonum  Convolvulus 
„ aviculare 

Rumex  conglomeratus 
,,  pulcher 
,,  obtusifolius 
,,  crispus 
,,  Acetosa 
Acetosella 

Mercurialis  perennis 
Ulmus  campestris 
Humulus  Lupulus 
Urtica  dioica 
Alnus  rotundifolia 
Corylus  Avellana 
Quercus  Robur 
Castanea  sativa 
Salix  alba 
,,  viminalis 
„ caprea 
Populus  alba 
Orchis  mascula 
Ophrys  apifera 
Tamus  communis 
Allium  ursinum 
Luzula  campestris 
Arum  maculatum 
Carex  muricata 
Anthoxanthum  odoratum 
Alopecurus  geniculatus 
Phleum  pratense 
Agrostis  tenuis 
Deschampsia  casspitosa 
Holcus  lanatus 
Trisetum  flavescens 
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Arrhenatherum  elatius 
Cynosurus  crista tus 
Dactylis  glomerata 
Poa  annua 
,,  pratensis 
Festuca  rigida 
,,  ovina 
„ elatior 
Bromus  sterilis 
,,  arvensis 
Lolium  perenne 
Agropyron  repens 
Hordeum  nodosum 
Pteris  aquilina 
Lastrea  Filix-mas 
Polypodium  vulgare 


Ceratodon  purpureus 
Dicranella  varia 
Grimmia  pulvinata 
Tor  tula  laevipila 
Barbula  convoluta 
Orthotrichum  affine 
,,  diaphanum 
Bryum  capillare 
,,  argenteum 
Amblystegium  serpens 
Camptothecium  sericeum 
Hylocomium  triquetrum 
Lophocolea  bidentata 
Lunularia  cruciata 
Leucodon  sciuroides 


Of  the  flowering  plants  and  ferns  25  were  noted  in  the  water 
area,  98  in  the  marsh  and  211  on  the  higher  ground,  while  the 
mosses  and  hepatics  in  the  same  areas  numbered  respectively 
5,  28  and  15.  Allowing  for  15  species  which  are  noted  as 
occurring  both  on  the  marsh  and  the  higher  ground,  it  will 
be  found  that  the  number  of  the  former  was  319  and  of  the 
latter  48,  a total  of  367  species. 

Taking  the  marsh  and  water  area  only,  the  number  of 
flowering  plants  was  123.  It  is  interesting  to  compare  this 
with  the  area  preserved  as  far  as  possible  in  its  primitive 
state,  and  known  as  Wicken  Fen.  In  his  ‘ Flora  of 
Cambridgeshire  ’ (i860),  Professor  Babington  gave  a list  of 
plants  recently  found  there.  From  this  it  appears  that  125 
species  had  been  found  at  Wicken,  of  which  we  have  noted 
61  on  Flordon  Common.  At  Wicken  it  may  be  interesting 
to  observe  that  the  plant  which  forms  the  great  mass  of  the 
herbage  is  Cladium  Mariscus,  and  those  which  most  abound 
are  Thalictrum  flavum,  Viola  stagnina,  Peucedanum  palustre, 
Valeriana  dioica,  Cnicus  pratensis , Orchis  incarnata,  Iris 
Pseudacorus , Luzula  multi  flora,  Schcenus  nigricans,  Agrostis 
canina,  and  Lastrea  Thelypteris.  Of  these  only  Valeriana, 
Orchis , Iris  and  Schcenus  occur  at  Flordon. 
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II. 

EPIPACTIS  ATRORUBENS,  A LITTLE  KNOWN 
NORFOLK  ORCHID. 

By  Arthur  Bennett,  F.L.S. 

Read  2 yth  September,  1910. 

The  Rev.  K.  Trimmer,  in  his  ‘Norfolk  Flora,’  1866,  p.  141, 
records : “ E.  latifolia  as  rare.  In  a fir  plantation  near 
Hyde  Park,  Docking.  In  a shady  grove  near  the  Hall, 
Docking.” 

He  seems  to  have  overlooked  Mr.  H.  C.  Watson’s  note  in 
‘ Cybele  Britannica,’  ii. , 418,  1849,  where  he  remarks  : “ In 

1832  I gathered  E.  latifolia,  as  I then  deemed  it,  on  limestone 
rocks,  by  Loch  Erboll,  in  Sutherland  ; but  the  specimen  in 
my  herbarium  appears  to  be  E.  ovalis  ; which  I think  is  the 
case  also  with  one  sent  me  from  Norfolk  by  Miss  Bell.”* 

In  Topi.  Botany,  ed.  1,  p.  373,  1874,  Mr.  Watson  records  : 
“ Epipadis  atr  or  ubens  = ovalis,  Bab.  28.  Norfolk,  West. 
Bell  sp.” 

In  1880  I wrote  to  Mr.  Watson  asking  him  if  he  still  con- 
sidered the  specimen  to  be  E.  ovalis,  and  he  wrote  : “ (Nov. 

9,  1880).  The  sp.  is  labelled,  ‘ In  a fir  plantation,  Docking, 
from  a correspondent,’  Miss  Bell.  Of  course  as  long  ago  it 
was  sent  as  E.  latifolia.” 

In  most  of  its  recorded  habitats  it  is  a plant  of  open 
exposure,  and  not  of  wood  or  plantation,  and  that  induced 
me  to  write  to  Mr.  Watson. 

In  the  Supplement  to  his  ‘Norfolk  Flora,’  the  Rev.  K. 
Trimmer  records  it  as  “ E.  atronibens,  Schult..”  giving  the  two 
stations,  and  remarks : “ These  two  stations  are  about 
a mile  and  a half  apart.”  Although  I have  several  times 

* Miss  A.  Bell  of  Stow  Vicarage,  1832. 
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consulted  Mr.  Watson’s  herbarium  at  Kew,  I have  not  seen 
Miss  Bell’s  specimen. 

The  genus  is  a difficult  one,  and  our  Floras  are  by  no 
means  agreed  as  to  its  division.  Bentham  (1858)  admitted 
two  species  including  E.  palustris. 

Hooker  (1884)  has  three  sub-species  under  E.  latifolia. 

Babington  (1904),  ed.  by  Groves,  has  E.  latifolia  split 
into  four. 

Hooker,  after  saying  he  is  indebted  to  Mr.  Baker  for  the 
diagnoses,  remarks  : “ which  coincides  with  Symes’  and  appear 
to  embrace  the  prevalent  forms  ; they  do  not  however  precisely 
accord  with  those  of  other  countries,  nor  do  materials  from 
different  parts  of  England  give  quite  the  same  results.” 

There  is  no  doubt  this  is  so  ; and  the  Rev.  Purchas  called 
attention*  to  the  Herefordshire  plant  as  being  doubtful, 
rightly,  as  I believe.  Later,  in  the  ‘ Flora  of  Herefordshire  ’ 
(1889),  p.  298,  he  again  calls  attention  to  the  plant  as  being 
wrongly  named  ovalis.  I have  Hereford  specimens,  and 
I agree  with  him. 

The  E.  ovalis  has  been  recorded  from  Cos.  Clare  and  Galway, 
Ireland,  and  fifteen  counties  in  Scotland  and  England. 
I possess  specimens  from  ten  of  these,  and  several  Irish 
specimens  : and  I cannot  help  thinking  some  are  errors. 

In  N.  Yorkshire  Mr.  Baker  records  it  as  occurring  from 
o to  1550  ft.  altitude  ; and  Dr.  Lees  in  his  FI.  W.  Yorkshire 
{1888),  p.  433,  says  it  is  called  “ Redshanks  ” there. 

As  to  its  name,  it  has  passed  through  a series  as  most 
British  plants  have,  and  many  seem  as  far  off  being  settled 
as  ever. 

In  Ray’s  time  (1677)  if  was  knownf  as  “ Helleborine  altera 
atro  rubente  flore.” 

Epipactis  rubiginosa  (Cr.),  Gaudin,  FI.  Helv.  ii.  (1828), 
p.  182. 

E.  media , Fries,  Mant.  ii  (1839),  p.  54  in  part. 

E.  ovalis,  Bab.,  Man.  Brit.  Bot.,  ed.  i.  (1843),  p.  295. 

E.  atrorubens,  Schultz,  Oest.  FI.  i.  (1794),  p.  538.  and  now 
we  have  it  named. 

* ‘ Journal  of  Botany  ' (1885),  p.  201.  f Ray,  Syn.  iii.  1677. 
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Helleborine  atrorubens.  Druce,  Dill.  Herb.  Jour,  of  Botany 
(1907),  p.  115. 

And  I restore  the  earliest  name  by  writing  : 

Helleborine  rubiginosa — i.e.,  Epipactis. 

Helleborine,  a.  rubiginosa,  Crantz.,  Stirp.  Aust.  (1769), 
p.  467. 

My  motive  in  writing  this  note  is — Has  the  Norfolk  plant 
been  gathered  since  1837  ? If  so,  has  the  fresh  plant  been 
studied,  as  it  is  useless  to  study  dried  ones  unless  the  flowers 
have  been  specially  dried  to  show  the  proportions  one  to 
the  other  of  the  parts  of  it,  and  the  structure  of  the  labellum. 
The  figure  in  Eng.  Botany  Suppl.  t.  2884,  July  1,  1844  (third 
ed.  t.  1481)  is  a very  good  one.  and  so  are  the  figures  of  the 
flowers  in  the  FI.  of  Hereford,  p.  298,  contrasting  the  Hereford 
and  the  Yorkshire  and  Carnarvon  examples. 

The  Norfolk  specimens  were  gathered  in  July  ; the  months 
of  August  and  September  are  given  for  latijolia  ; this  corre- 
sponds with  a note,  “ said  to  flower  a month  to  six  weeks 
earlier  than  E.  latijolia.” 

Dr.  Windsor*  has  an  interesting  note  on  this  plant.  He 
remarks  : “ About  the  year  1810  I collected,  at  the  request 

of  Sir  J.  E.  Smith,  recent  specimens  of  this  plant  for  the 
inspection  of  himself  and  Mr.  Sowerby  ; the  former  thought 
it  might  be  the  parvifolia  of  Ehrhart,  but  Mr.  Sowerby  in- 
formed me  that  he  could  not  decide  upon  it  being  a distinct 
species.”  The  E.  parvifolia  of  Ehrhart  was  a plant  distributed 
by  Ehrhart  in  his  Decades  Herb.  Linnaei,  No.  120,  1792  ; 
but  which  he  had  previously  in  his  Beitrage  z.  Naturkunde, 
iv.  (1791),  p.  42,  named  E.  microphylla. 

The  Eng.  Botany  plant  figured  was  gathered  “ Below 
Giggleswick  Scar  (27.  7.  1843)  in  W.  Yorkshire,  it  is  there 
called  ‘ Oval-lipped  Helleborine.’  ” 

According  to  the  Rev.  W.  W.  Newbould  (July,  1867) 
there  are  no  specimens  of  Norfolk  Epipactis  in  Sir  J.  E. 
Smith’s  Herbarium  at  the  Linnean  Society. 


* ‘ Phytologist,'  1857,  p.  13. 
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III. 

CENANTHE  PIMPINELLOIDES , LINN. 

By  Arthur  Bennett,  F.L.S. 

Read  27 th  September , 1910. 

In  his  Flora  of  Norfolk,  and  his  Supplement,  the  Rev.  K. 
Trimmer  gives  fourteen  stations  for  the  above  species. 
I have  never  seen  a Norfolk  specimen,  and  doubt  its  occur- 
rence in  the  county.  Certainly  in  the  majority  of  the 
stations  given  will  be  CEnanthe  Lachenalii,  Gmel. 

Yet  it  may  be  said  the  author  gives  both  as  Norfolk  plants, 
but  it  will  be  noted  that  he  restricts  the  latter  to  “ salt 
marshes.”  This  is  by  no  means  the  case.  We  have  it  in 
Surrey  on  an  inland  common,  and  it  occurs  in  very  many 
other  inland  stations.  I possess  pimpinelloides  (the  true 
plant)  from  seven  counties,  and  it  is  recorded  on  safe  authority 
for  four  others. 

In  Suffolk  Dr.  Hind  reports  CE.  pimpinelloides  from  five 
stations,  and  under  CE.  silaifolia,  Bieb.,  gives  one  station, 
saying,  “ this  latter  pimpinelloides  is  most  likely  the  plant 
in  question.”  On  the  contrary  there  is  a specimen  of  silaifolia 
from  that  very  station  in  the  British  Museum  Herbarium, 
gathered  in  1774  by  Sir  J.  Cullum.  In  the  copy  of  Trimmer’s 
Flora  that  belonged  to  the  late  Rev.  W.  W.  Newbould  he 
has  written  under  pimpinelloides , ‘‘Is  this  the  true  plant? 
I suspect  that  CE.  Lachenalii  will  be  found  in  most  of  the 
stations,  but  that  silaifolia  may  also  occur.” 

In  former  years  the  species  of  the  genus  were  much  con- 
fused in  Britain,  and  it  was  not  until  the  united  labours  of 
Messrs.  Babington,  Bell,  and  Watson  that  the  muddle  was 
set  right.  In  the  ‘Journal  of  Botany’  (1893),  pp.  236-8, 
I showed  by  sending  specimens  to  Berlin  and  St.  Petersburg 
of  silaifolia  to  be  compared  with  Bieberstein’s  types,  that 
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ours  was  the  same,  and  not  the  peucedanifolia  of  Pollich,  as 
it  had  so  often  been  named. 

Even  silaifolia  is  queried  for  Norfolk  by  Mr.  H.  C.  Watson, 
but  the  date  of  flowering  given  (June)  by  Trimmer,  and  three 
of  his  stations  (i.e.,  Horning,  Belaugh,  and  Buckenham 
Ferry)  make  it  probable  it  is  the  true  plant ; but  it  flowers 
so  early,  it  is  often  cut  with  the  grass.  Miss  Bell,  who  sent 
so  many  Norfolk  plants  to  Mr.  Watson,  names  “ Runcton 
Holme,”  but  she  does  not  seem  to  have  sent  this. 

It  must  be  remembered  that  in  Sir  J.  E.  Smith’s  time, 
and  long  after,  pimpinelloides  represented  the  present  plant 
so  named,  and  Lachenalii  combined,  and  the  name  Lachenalii 
did  not  appear  till  Babington’s  first  edition  of  his  Manual 
in  1843. 

Will  Norfolk  botanists  seek  these  two  species  and  confirm 
them  for  the  county?  (E.  silaifolia  is  quite  a delicate  species 
compared  to  Lachenalii  and  pimpinelloides,  and  soon  seeds 
and  disappears,  while  the  others  often  flower  on  to  the  end 
of  September. 


IV. 

“BLOWING”  WELLS. 

By  Sydney  H.  Long,  M.D. 

Read  25th  October,  1910. 

In  the  village  of  Framingham  Pigot,  about  3|  miles  S.E.  of 
Norwich,  there  are  three  examples  of  what  are  known  as 
“ blowing  ” wells  ; and  as  it  would  appear  that,  hitherto,  no 
such  wells  exhibiting  this  curious  phenomenon  have  been 
described  as  occurring  in  Norfolk,  a short  account  of  them  is 
here  given.  Two  of  the  wells  are  in  the  grounds  of  the 
Manor  House,  about  300  yards  apart ; the  third  is  in  the 
village  street,  about  100  yards  from  one  of  the  other  two. 
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All  three  wells  are  domed  over,  and  in  the  case  of  one,  which 
was  originally  domed  without  the  insertion  of  a ventilation- 
pipe,  the  dome  was  blown  off  by  the  pressure  of  air  within 
the  well. 

Repeated  observations,  by  myself  and  others,  have  shown 
that  air  is  sometimes  being  forced  out  of  the  well  and  at  other 
times  sucked  in  ; and  in  connection  with  one  well,  where 
a grating  is  fixed  over  the  end  of  the  ventilation-shaft,  the 
sound  produced  by  the  air  vibrating  against  this  is  at  times 
so  loud  that  the  well  is  then  said  to  roar,  and  can  be  heard 
at  a distance  of  several  yards.  It  is  commonly  held  by  the 
inhabitants  of  the  village  that  the  intensity  of  the  roaring 
of  this  well  permits  of  an  accurate  forecast  of  the  state  of 
the  weather.  Observations  show  that  this  tradition,  like 
many  other  traditions,  when  they  are  investigated,  rests 
upon  a scientific  basis  of  fact. 

“Blowing”  wells  have  been  described  as  occurring  in 
several  places  in  England,  especially  in  the  North,  where  the 
geological  formation  is  one  of  hard  rocks  ; and  such  wells  have 
been  found  to  connect  with  cracks  or  fissures  in  the  rock. 
When  the  barometer  falls  the  air  in  these  subterranean 
passages  is  “ sucked  ” out  into  the  well  and  the  latter  “ blows  ” 
outwards.  If  the  fall  has  been  sudden — and  it  is  with  such 
a fall  that  climatic  changes  usually  occur — the  exit  of  air  may 
be  so  great  that  the  well  is  said  to  roar.  With  a rise  in  the 
barometer  the  reverse  happens,  and  air  is  “ drawn  ” into  the 
well  to  fill  up  the  partial  vacuum  that  has  been  formed.  In 
the  case  of  the  wells  at  Framingham  there  is  undoubtedly 
a correlation  between  these  barometric  changes  of  pressure 
and  the  entry  and  exit  of  air  through  the  ventilation-pipe 
of  the  well.  Such  a correlation  has  not  been  measured 
accurately  with  instruments,  but  ordinary  methods  of  observa- 
tion have  demonstrated  that  with  a fall  in  the  barometer  the 
well  “ blows  ” out,  and  when  the  barometer  is  rising  it  is 
invariably  “ sucking  ” in.  The  movement  of  air  and  other 
gases  in  subterranean  passages  is  a subject  that  is  not  yet 
thoroughly  worked  out,  but  the  above  explanation,  as  applied 
to  “blowing”  wells,  would  seem,  for  want  of  a better,  to  be 
a feasible  one. 
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NATURAL  HISTORY  NOTES  FROM  YARMOUTH. 

By  A.  H.  Patterson. 

Read  25 th  April,  1911. 

1910. 

The  frequent  rains  and  unpropitious  weather  which 
characterised  the  generally  unpleasant  year  of  grace,  1910, 
produced  correspondingly  unfavourable  result^  with  regard 
to  entries  in  my  note  books.  My  best  “ finds  ” were  the 
Pelamid  ( Pelamys  sarda),  a Bonito  new  to  the  county,  and 
the  Velvet  Crab,  hitherto  unrecorded  for  Norfolk. 

Two  very  fine  examples  of  Jago’s  Goldsinny  (Ctenolabrus 
rupestris)  taken  by  Lowestoft  shrimpers  on  January  12th. 

A noticeable  movement  of  northward-bound  Rooks  on 
February  27th. 

A considerable  inshoring  of  Dabs — end  of  March. 

Being  slightly  wounded,  and  so  unable  to  fly  to  any  distance, 
a Redwing  attracted  the  attention  of  numbers  of  its  species, 
on  migration  from  its  roost  in  the  St.  George’s  Park. 

No  less  than  three  Smeared  Dabs  (Pleuronectes  microcephalus ) 
were  shot  from  one  trunk  of  fish  on  April  21st,  whose  surround- 
ing fins  were  white,  including  the  tail  ; undoubtedly  fish  of 
the  same  brood. 

The  invasion  of  Crossbills  which  marked  the  winter  of  1909-10 
extended  to  this  neighbourhood.  On  April  23rd  as  many  as 
30  individuals  were  still  haunting  the  Fritton  and  Belton 
Woods.  Their  habit  of  ascending  to  a considerable  height, 
uttering  their  twitting  call-notes,  attracted  some  attention. 

Nine  nests  of  Rooks  were  built  in  the  trees  overlooking  the 
Market  Place.  Two  nests  erected  near  the  Church.  In  1911 
there  were  13  nests  ; those  in  the  churchyard  being  demolished 
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by  the  Rooks  ; and  a solitary  nest  has  been  built  in  a tree 
on  the  reputed  site  of  Peggotty’s  hut. 

In  spite  of  the  hue  and  cry  against  Rats,  Yarmouth’s 
slums  are  still  infested  with  Mus  rattus  (the  Black  Rat). 

May  15th.  I saw  a Tern  dip  and  seize  a young  herring. 
Three  Common  Gulls  set  upon  him,  when  a very  exciting 
chase  began,  the  Tern  ascending  spirally  to  a considerable 
height.  All  four  were  exceeding  noisy.  The  Gulls  were 
eventually  outwitted. 

May  15th.  It  was  reported  to  me  that  quite  200  Common 
Seals  were  frequenting  the  Wash. 

A Spoonbill  sleeping  in  the  midst  of  quite  50  Gulls,  on  May 
22nd,  on  Breydon. 

Several  Lampreys  (Petromyzon  marinus)  were  taken  in 
nets  in  May.  The  flesh,  to  me,  was  coarse  and  heavy.  A huge 
number  of  eggs  (probably  30,000)  were  embedded  in  a thick, 
india-rubber-like  bluish  tissue  in  those  which  I saw. 

I saw  on  May  24th  what  I believe  to  have  been  a hybrid 
Cole-Cod. 

Scribbled  Mackerel  and  Scomber  concolor  (a  whole  blue- 
backed  variety)  would  seem  to  turn  up  yearly  during  the 
Mackerel  fishing. 

A very  large  “Norway  Haddock”  {Sebastes  Norwegicus), 
weight  17!  lbs.,  brought  in  on  June  9th. 

Brent  Geese.  A flock  observed  flying  along  outside  the 
breakers,  on  June  12th.  Curiously  enough  a similar  flock  is 
reported  on  or  about  this  date  annually. 

Red-backed  Shrikes  apparently  by  no  means  uncommon 
around  Belton  and  Fritton  this  summer.  I observed  a number 
of  wings  of  the  Cinnabar  Moth,  evidently  rejected  by  these 
birds.  I believe  the  bird  is  partial  to  this  species,  whose 
bright  colours  would  make  it  easily  to  be  distinguished. 

Picked  up  a large  Flounder  on  the  marshes  on  July  3rd, 
whose  muscular  “ right  ” side  had  been  stabbed  five  times 
by  a Heron’s  bill,  evidently  with  a view  to  disable  the  fish. 

An  Eel  seemingly  in  trouble  was  shot  in  a ditch  at  Belton, 
when  a full-grown  Water  Vole  was  found  fast  in  its  gullet. 
Weight  of  Eel  3J  lbs. 
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Breydon  swarmed  with  Herring-syle  in  J uly  ; on  the  30th 
I observed,  for  some  time,  a Heron  standing  near  the  edge  of 
a mud-fiat  simply  gorging  himself  with  the  lively  fry.  Young 
Herons  seemed  more  numerous  on  Breydon  than  for  some  years 
past. 

When  steaming  through  the  Roadstead  on  August  8th 
I passed  several  Guillemots — a very  early  arrival  south. 
I also  observed  from  the  deck  of  a steamboat  on  the  10th, 
a flock  of  eight  Scoters  ( CEdemia  nigra) ; also  an  unusually 
early  record. 

A Dunlin  on  August  13th  deliberately  took  to  the  water, 
and  swam  in  company  with  about  30  Redshanks,  whose  entire 
legs  were  submerged  while  enjoying  a bath. 

I was  fortunate,  on  August  15th,  in  seeing  two  adult  and 
two  young  Montagu’s  Harriers  when  rowing  in  the  vicinity 
of  Horsey  Mere.  A nest  had  been  built  at  a swampy  corner, 
and  three  young  had  been  hatched,  one  of  them  subsequently 
being  missed.  They  flew  around  with  tails  spread  and 
wings  extended,  with  an  ease  and  grace  that  was  interesting 
to  see.  They  were  shy  and  did  not  come  within  500  yards. 
I saw  one  old  Harrier  with  what  I took  to  be  a small  bird, 
and  observed  a youngster  sail  up  to  receive  it,  flying  under 
its  parent,  which  dropped  its  victim,  the  other  adroitly 
catching  it  in  mid-air. 

Ten  Sheld-ducks  feeding  on  Breydon,  on  August  25th. 
I also  noted  four  young  Wigeon,  an  early  arrival.  Not  far 
away  from  my  house-boat  three  Black-tailed  Godwits  ( Limosa 
belgica)  were  feeding  for  quite  a half-hour.  Their  movements 
are  the  most  dainty  and  graceful  of  any  bird  I know  ; and  when 
feeding  they  utter  a sharp  broken  “ Clat-wick  ” at  intervals. 

On  the  28  th  August  I was  honoured  by  a visit  from  a young 
Spotted  Shank  ( Totanus  fuscus).  This  bird  flies  very  much 
like  a Heron,  with  quick  wing-beats,  with  legs  extended, 
and  with  head  drawn  back.  The  note  is  a clear  “ ptir-ptir.” 
Its  mode  of  feeding  is  like  that  of  the  Greenshank,  but  with 
a quick,  straight-out,  and  diagonal  movement  as  it  proceeds, 
undoubtedly  striking  at  Shrimps.  Several  Greenshanks 
bore  it  company. 


196  NATURAL  HISTORY  NOTES  FROM  YARMOUTH. 

September  1st.  The  usual  sickening  slaughter  of  Terns 
took  place  on  Breydon. 

September  16th.  A noticeable  incursion  of  Redbreasts 
and  Redstarts. 

Wheatears  plentiful  September  20th ; a J ack  Snipe  broke 
its  wing  against  a telegraph  wire. 

September  24th.  Blue-throated  Warbler  netted ; and 
a 9-foot  Porbeagle  Shark  landed  at  Lowestoft. 

Portunus  Puber.  The  first  local  Velvet  Crab  taken  in 
Norfolk  waters  brought  me  in  September  by  a shrimper. 

Observed  a Brambling  on  October  2nd,  the  precursor  of 
many  others  during  the  period  of  migration. 

October  6th.  A perfectly  white  Flounder  brought  me 
from  Breydon. 

October  7th.  Larks,  Linnets,  and  Chaffinches  flying  over 
from  due  north  ; and  two  Hooded  Crows  put  in  an  appearance 
on  the  7th.  Migration  of  small  birds  again  brisk  on  the 
10th  and  nth.  Redwings  on  the  13th.  On  October  14th 
some  Woodcocks  were  seen,  and  many  Redpoles.  A Jay 
settled  in  St.  George’s  Park  on  the  15th,  and  one  washed  up 
dead  on  the  beach.  Redpoles  and  Mealy  Redpoles  on  October 
17th  ; also  Corvines  and  Lapwings. 

I received  a note  from  Mr.  A.  P.  Rising  on  October  25th 
informing  me  of  a Woodcock  killed  at  Ormesby  on  the  14th, 
and  three  on  the  15th ; also  of  a Night- Jar  having  been  seen 
as  late  as  October  2nd  ; while  a Partridge  was  observed  sitting 
on  six  eggs  in  a nest  beside  a turnip  on  October  19th. 

My  best  find  of  the  year  was  Pelamys  sarda,  the  Belted 
Bonito.  On  October  30th  I accidentally  stumbled  across 
a washed-up  carcase,  and  another  had  drifted  ashore  on 
November  12th,  which  I also  discovered.  This  is  an  inter- 
esting addition  to  the  fishes  of  the  Norfolk  coast. 

October  30th.  Many  Rooks  and  Larks  arriving ; on  the 
31st  many  Jackdaws. 

A Water-rail  flew  into  a bedroom  on  the  night  of  November 
5th. 

A Storm  Petrel  brought  in  alive  by  a fisherman  on  November 
14th.  Several  Little  Auks  were  observed  in  November. 
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On  November  26th  I found  some  Cormorant  skulls  washed 
up  ; probably  the  remains  of  birds  gilled  in  the  herring-nets. 

The  Mackerel  Fishery  of  1910  (lasting  from  April  to  August) 
had  45  vessels  employed,  taking  278  lasts  = i,78o,ooo  fish; 
two  boats  less  than  in  1909,  with  an  increase  of  22  lasts. 

Gannets  were  reported  as  very  numerous  on  the  Herring 
grounds  during  the  Autumnal  fishing. 

The  stranding  of  a Bottle-Head  or  Beaked  Whale  ( Hypero - 
odon  rostratum ) at  Hunstanton  in  December  is  worthy  of  note. 


VI. 

DISTRIBUTION  OF  THE  POLYZOA  IN  NORFOLK 
WATERS. 

By  H.  E.  Hurrell. 

Read  29 th  November,  1910. 

During  the  past  few  years  it  has  been  my  endeavour  to  gain 
an  acquaintance  with  the  much  neglected  micro-fauna  of  the 
rivers,  broads,  ponds  and  ditches  of  Norfolk.  Since  taking 
up  the  study  of  pond  life  in  general  I have  found  in  it  such 
a vast  field  for  work,  if  I may  so  term  it,  that  I have  found  it 
necessary,  as  so  many  other  naturalists  have  done,  to  stick 
to  one  or  two  departments  of  research  only,  my  selections 
being  the  Rotifera  and  the  Polyzoa. 

There  is  no  richer  storehouse  of  wonders  to  the  naturalist 
than  our  ponds,  ditches  and  rivers.  Each  search  produces 
its  special  species,  and  the  enthusiastic  naturalist  can  always 
find  something  worth  looking  at  and  something  worthy  of 
his  study. 

Personally  I have  found  such  beautiful  things  as  Volvox 
globator,  Floscularia  ornata,  and  several  beautiful  species  of 
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the  Rotifera  all  on  one  and  the  same  Xmas  morning  from  under 
the  ice  in  a ditch  near  Yarmouth;  whilst  in  the  early  spring 
an  abundance  of  material  is  always  available,  and  a super- 
abundance later  on  when  Nature  is  indeed  a prodigal  giver 
to  all  who  seek  her  treasures.  Any  one  who  has  once 
developed  a penchant  for  pond-hunting,  as  it  is  popularly 
called,  will  seldom  lose  it,  finding  in  it,  as  he  must,  an  ever 
increasing  delight  in  the  fresh  acquaintances  he  is  almost 
sure  to  make  on  each  and  every  excursion.  It  is  a fine 
educational  process  to  get  a familiar  acquaintance  with  the 
Infusoria  and  a close  knowledge  of  those  intensely  interesting 
forms  comprised  in  the  Rotifera;  and,  further,  a comprehensive 
familiarity  with  the  humblest  but  most  interesting  Molluscoid 
type  known  as  the  Polyzoa,  comprising  as  it  does  a veritable 
El  Dorado  of  lovely  forms  and  affording  a never  ending 
interest  to  the  earnest  student  of  their  wonderful  anatomical 
details. 

The  Polyzoa,  formerly  known  as  Bryozoa,  were  at  one 
time  confounded  with  the  Zoophytes,  but  it  is  now  seen  that 
apart  from  a slight  resemblance  in  form  in  a few  cases,  there 
is  a wide  gap  between  them.  The  Zoophyte  has  not,  so  far 
as  can  be  ascertained,  any  alimentary  canal  or  stomach  in 
the  ordinary  sense  of  the  words,  whilst  the  Polyzoa  have 
a very  clearly  defined  oesophagus  and  reproductive  organs. 

It  will  be  generally  known  that,  as  a class,  the  Polyzoa  are 
mainly  marine,  and  furnish,  together  with  the  Zoophytes, 
much  of  the  so-called  sea-weed  familiar  to  holiday-makers 
at  seaside  resorts  in  the  guise  of  ornaments  on  shell-boxes 
and  other  knick-knacks. 

The  plant-like  Flustra  foliacea  is  popularly  but  erroneously 
classed  amongst  the  sea-weeds.  Any  one  interested  in  the 
mysteries  of  plant  and  animal  life  might  easily  be  deceived, 
and  even  the  budding  naturalist  might  be  forgiven  for  calling 
this  well-established  Zoophyte  a sea-weed,  and  some  of  the 
great  naturalists  of  former  days  did.  It  is,  however,  almost 
a century  since  their  animal  nature  was  demonstrated. 

Although  the  larger  proportion  of  the  Polyzoa  are  marine, 
the  fresh-water  types  are  not  by  any  means  the  least  interest- 
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ing,  but  provide  the  zoological  anatomist  with  a much  better 
subject  for  manipulation  than  the  marine  forms.  So  far  as 
my  own  research  has  gone,  almost  all  the  species  figured  by 
Allman  in  his  grand  monograph  have  been  found  by  me 
within  a twenty-mile  radius  of  this  room. 

My  first  experience  of  the  Polyzoa  was  a hunt  for  Lophopus 
crystallinus  in  the  river  Yare  near  Brundall,  and  I am  in- 
debted to  Mr.  Edward  Corder  of  this  city  for  giving  a spur 
to  my  search  for  this  beautiful  polyzoon  and  to  my  study  of 
the  Polyzoa  in  general. 

Norwich  naturalists  have,  as  a matter  of  fact,  contributed 
not  a little  to  the  popularity  of  the  Polyzoa  and  to  placing 
them  in  their  proper  niche  in  the  science  of  Natural  History. 
It  was  the  late  Mr.  Brightwell  of  Norwich,  and  Mr.  Wigham, 
who  assisted  Allman  in  the  production  of  his  masterly  work 
by  sending  him  material  for  examination  ; and  more  recently 
Dr.  Sidney  F.  Harmer  has,  by  his  contributions  to  the 
Cambridge  Natural  History,  further  added  to  Polyzoa  lore. 

There  is  one  British  form  that  I have  not  yet  found  in 
Norfolk,  and  I have  not  yet  come  across  a naturalist  who  has 
found  it.  I refer  to  Victor ella  pavida,  found  in  the  Victoria 
Docks,  London,  many  years  ago,  and  repeatedly  taken  from 
the  same  waters  since.  It  is  a brackish-water  variety,  and 
said  to  be  parasitic  on  the  Hydroid  Cordylophora  form. 
I have  gone  over  large  masses  of  Cordylophora  from  time  to 
time  during  the  past  ten  years,  but  have  never  yet  discovered 
it.  It  is  a beautiful  creature,  and  I shall  be  glad  to  hear  of 
any  one  who  may  have  found  it  in  or  near  Norfolk. 

The  two  American  species,  Pectinatella  and  Urnatella, 
have  not,  so  far  as  my  information  goes,  been  found  in  this 
country,  and  therefore  will  not  be  mentioned  again  to-night. 
I will,  therefore,  at  once  enumerate  as  precisely  as  I can  the 
Norfolk  habitats  for  the  various  forms  : — 

Cristatella  mucedo. 

Commencing  with  Cristatella  mucedo,  the  only  form  that 
can  reasonably  be  said  to  have  the  power  of  locomotion, 
I may  say  that  it  is  a regular  visitant  to  the  waters  of  the 
river  Yare  between  Postwick  and  Rockland. 
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In  a bay  about  a half-mile  the  Norwich  side  of  Strumpshaw 
Dyke  it  was  to  be  found  in  profusion  this  year,  twining  itself 
around  the  stems  of  the  Water  Lily,  on  the  under-side  of  the 
leaves  of  the  same  plant,  and  occasionally  around  the  stems 
of  Potomageton. 

At  Rockland,  Stratiotes  (Water-soldier)  was  the  plant 
mostly  favoured,  whilst  other  large-stemmed  plants  in  the 
Stalham  Staithe  dyke  bore  this  regal  polyzoon.  It  was 
reported  to  me  fromWroxham  late  in  September;  andalthough 
I have  not  had  an  opportunity  of  testing  the  Waveney  at 
Beccles  this  year,  I have  no  doubt  that  it  put  in  its  annual 
appearance  in  that  part  of  the  river.  As  a rule  this  polyzoon 
is  more  constant  in  its  appearance  in  the  same  localities  than 
many  other  species,  and  I attribute  this  to  the  fact  that  the 
spine-begirt  statoblasts  hang  together  and  hook  themselves 
to  the  debris  of  decaying  vegetation  until  the  time  of  their 
hatching,  when  they  are  not  long  in  locating  themselves  on 
the  new  vegetation. 

Any  one  cognisant  of  the  way  in  which  these  statoblasts 
hang  on  to  each  other  in  catch-as-catch-can  fashion  will 
quite  appreciate  this  point.  I liberated  a hundred  or  so  of 
these  statoblasts  in  a small  tank  some  time  since,  and  each 
one  was  separated  from  its  neighbour;  but  in  a few  days  they 
got  together  into  a couple  of  ball-like  masses,  and  could  only 
be  separated  by  the  application  of  a gentle  force.  The  same 
thing  happens  where  an  enormous  number  of  statoblasts 
are  liberated  as  occurs  at  the  close  of  a season,  and  these 
are  to  be  found  sometimes  in  aggregated  masses  of  thousands 
in  a ball  the  size  of  a walnut  and  sometimes  larger. 

Lophopus  crystallinus. 

Another  genus  of  which  at  present  only  some  species 
have  been  found  is  Lophopus  crystallinus.  From  the 
description  we  have  of  the  foreign  form  of  Pectinatella 
magnifica  I should  say  that  Lophopus  crystallinus  is  a 
fairly  close  competitor  for  general  beauty  and  grandeur. 
This  form  appears  to  have  a permanent  home  at  and 
about  Brundall,  and  I have  seen  masses  clinging  in  thousands 
to  the  roots  of  the  Iris  and  flag  growing  in  the  Ice-house 


MR.  H.  E.  HURRELL  ON  THE  POLYZOA  IN  NORFOLK  WATERS.  201 


dyke  leading  to  the  Surlingham  Broad,  and  have  made 
a single  haul  that  would  have  filled  an  ordinary-sized 
pail.  Strange  to  say,  I have  only  found  two  other  habitats 
for  this  polyzoon  apart  from  the  district  I originally  referred 
to,  viz.  : — from  Postwick  to  Rockland  in  the  river  Yare, 
including  the  cuttings  and  dykes  en  route.  These  two 
places  singularly  enough  are  a ditch  flanking  the  North 
Denes  at  Yarmouth,  which  is  under  the  influence  of  the  blown 
sands  from  the  sea-shore,  and  a small  lake  at  Burgh  Castle, 
about  3|  miles  out  to  the  south-west  of  the  town.  There 
can  be  no  finer  sight  than  the  spread  of  its  tentacles  as  they 
are  seen  emerging  from  the  coenoecium,  and  with  com- 
paratively high  magnification  the  action  of  the  cilia  along 
the  tentacles  give  one  of  the  finest  examples  of  the  way  in 
which  all  this  class  of  animals  form  vortices  in  the  water  to 
bring  food  particles  within  the  range  of  their  mouths.  There 
are  many  features  connected  with  this  polyzoon  that  would 
be  well  worth  a paper  devoted  to  its  description  alone,  but 
as  that  is  not  my  object  I must  forbear.  There  is  one  thing 
I would  like  to  point  out  in  connection  with  it,  and  that  is  the 
somewhat  doubtful  information  we  have  as  to  the  periods  when 
the  statoblasts  are  formed.  I have  found  specimens  at  all 
times  of  the  year  with  the  statoblasts  fully  formed,  taking 
a range  of  say  five  years,  but  have  not  yet  been  able  to  deter- 
mine whether  there  is  a regular  season  for  them.  Lophopus 
can  endure  cold  better  than  great  heat,  and  is  always  in 
better  condition  before  and  after  the  height  of  summer, — 
at  least,  that  is  my  experience, 

Plumatellid^:. 

The  genus  containing  the  largest  number  of  species  is 
comprised  in  the  Plumatellidae,  of  which  as  many  as  nine 
English  forms  have  been  already  described,  although  it  is 
likely  that  the  differentiation  of  some  of  them  is  due  rather  to 
the  conditions  and  surroundings  of  the  animal  than  any  real 
difference  in  structure.  The  principal  species  is  undoubtedly 
repens,  and  is  found  almost  everywhere  where  there  is  plenty 
of  well  oxygenated  water  and  a liberal  supply  of  food. 
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I have  had  it  reported  to  me  from  Wroxham,  have  taken  it 
at  Brundall.  and  in  all  parts  of  the  river  adjacent. 

It  is  often  abundant  on  Surlingham  Broad  on  Hornwort 
and  Lily  leaves  ; is  massed  in  the  quiet  and  dark  corners  of 
the  main  opening  in  the  Rockland  Broad  delta  ; not  abundant, 
but  pretty  constant  in  the  slightly  brackish  waters  of  the 
Thurne  and  the  Bure  in  the  vicinity  of  Womack  Broad  and 
Potter  Heigham ; is  to  be  occasionally  met  with  in  the 
Heigham  Sounds,  Ormesby  and  Filby  Broads,  Stalham 
Dyke  and  Barton  Broad,  and  there  was  statoblastic  evidence 
of  it  at  the  end  of  the  summer  in  Mr.  Robert  Gurney’s  beautiful 
piece  of  water  known  as  Calthorpe  Broad. 

Plumatella  fruticosa  is  a beautiful  variation  of  the  genus, 
and  I have  come  across  it  in  Surlingham  Broad  as  well  as  the 
somewhat  rare  species  Plumatella  punctata , of  both  of  which 
I have  specimens.  Some  years  since  I came  across  a species 
that  I thought  was  new;  but  Dr.  Harmer  hesitates  to  recognise 
it  as  such,  although  it  is  admittedly  a variation  of  P.  repens 
and  closely  allied  to  P.  fungosa.  This  is  not  actually  a Norfolk 
species,  having  been  found  in  an  old  pond  at  Carlton  Colville 
near  Oulton  Broad.  It  is  a grand  polyzoon  when  living,  and 
its  tentacular  crown  of  greater  delicacy  and  length  than  in 
any  of  the  other  species. 

One  year  the  tentacles  on  the  lower  half  of  the  lophophore 
flickered  in  all  the  animals  taken  with  such  regularity  that 
I took  it  to  be  a habit  of  the  animal,  but  in  this  year’s  collection 
the  flickering  motion  was  scarcely  observable.  I am  hoping 
to  get  this  species  either  identified  or  adopted  as  a new  species 
by  the  expert  polyzooist  at  the  Calcutta  Natural  History 
Museum,  who  has  some  of  my  specimens  for  examination. 
Another  interesting  species  is  Plumatella  fungosa,  which 
I have  found  in  a brackish  ditch  within  a stone’s  throw  of 
my  own  house  in  Yarmouth,  and  more  abundantly  at  South 
Walsham,  where  it  had  seized  upon  the  submerged  twigs  and 
branches  of  trees  growing  by  the  water  side.  This  is  a pro- 
lific  species,  and  when  taken  towards  the  end  of  J une  threw 
out  a species  of  spindle-shaped  larvae  in  large  numbers. 
The  tubes  were  also  well  filled  with  statoblasts. 
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There  is  no  doubt  in  my  mind  that  this  is  the  Alcyonella 
fungosa  of  the  older  polyzooists,  and  the  figure  and  description 
of  Alcyonella  in  Allman’s  monograph  tallies  very  closely  with 
my  specimen.  A thin  section  of  the  mass  discloses  other 
points  of  identity  which  I do  not  think  need  fear  any  further 
criticism.  There  is  a handsome  species  found  on  the  stumps 
of  old  reeds  in  the  Great  Ormesby  Broad  that  closely  resembles 
Allman’s  Plumatella  corallides,  and  is,  no  doubt,  one  and  the 
same.  I have  noted  many  differences  of  growth  and  appear- 
ance in  regard  to  this  genus ; but  having  had  to  work  at  the 
subject  practically  without  guidance,  may  have  passed  over 
new  species,  as  I have  gone  upon  the  plan  of  placing  a specimen 
with  the  species  which  it  most  nearly  resembles  in  the  main 
points. 

I find  that  modern  expert  zoologists  are  chary  in  opening 
the  list  for  a new  species  unless  there  is  something  absolutely 
new  in  the  form  and  in  the  habit  of  the  animal  and  especially 
as  regards  its  mode  of  reproduction. 

Fredericella. 

The  next  genus  I have  to  mention  is  Fredericella  sultana, 
deriving  its  name  partially  from  its  first  finder,  Frederick 
Cuvier,  and  partially  from  its  graceful  habit  when  fully 
expanded. 

I know  of  only  one  species  of  Fredericella,  and  have  found 
it  in  fair  abundance  in  most  of  the  localities  where  Plumatella 
is  established,  with  the  exception  of  such  places  as  South 
Walsham,  and  other  waters  influenced  by  the  salt  tides  from 
Yarmouth. 

Its  statoblasts  are  rarely  to  be  seen,  but  as  no  other  mode 
of  production  is  accredited  to  the  polyzoon,  this  would  account 
for  its  comparative  scarceness  in  all  but  very  favourable 
localities.  It  is  a frequent  attendant  upon  Plumatella,  to 
which  it  occasionally  clings  as  the  ivy  to  the  oak.  In  one 
batch  of  colonies  taken  from  the  Yare  near  Brundall  I found 
the  silicious  shields  of  various  Diatoms  embedded  in  the  mass 
of  the  tube,  or  more  properly  speaking,  the  coenoecium. 
I have  never  heard  or  read  of  this  before,  and  it  may  be 
something  new  to  polyzooists. 
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Paludicella. 

The  last  of  the  fresh-water  genera  to  which  I have  to  call 
attention  is  Paludicella,  a well-known  and  highly  prized  form. 
The  tentacular  crown  is  circular  and  somewhat  resembles 
that  of  Fredericella  sultana,  but  is  more  slender  and  graceful. 
When  viewed  in  life,  the  eversion  of  the  crown  is  a grand 
sight  and  is  of  never-ending  interest  to  the  observer.  This 
particular  polyzoon  does  not  form  a statoblast  as  far  as  has 
been  ascertained,  but  produces  at  the  end  of  the  season 
a winter  bud  called  the  hybernaculum  ; this  is  a sealed  cell  in 
which  the  embryo  of  the  polyzoon  is  carefully  preserved 
until  the  temperature  is  sufficiently  high  to  induce  the  rupture 
of  the  cell  and  the  liberation  of  the  animal  to  the  exercise 
of  its  full  functions. 

During  the  past  two  or  three  years  it  has  been  rare  in  this 
district,  and  when  found  has  generally  been  intimately  inter- 
twined with  Fredericella.  I have  found  Paludicella  at  Catfield 
and  at  Rockland,  but  nowhere  in  such  comparatively  luxurious 
growths  as  at  Brundall  and  Surlingham.  It  has  been  reported 
to  me  from  Wroxham  Broad  during  September  last,  and 
I have  no  doubt  is  to  be  met  with  in  other  broads.  There  is 
every  reason  why  Wroxham  and  Salhouse  Broads  should 
produce  all  the  known  species  of  the  fresh-water  Polyzoa,  but  it 
has  not  been  my  good  fortune  to  get  as  far  up  to  the  present. 

Membranipora  monostachys  (var.  fossaria). 

Whilst  Rotifera  hunting  one  bleak  Sunday  morning  at 
Yarmouth,  I took  some  weed  from  a brackish  ditch  which  was 
encrusted  with  a form  that  was  then  new  to  me,  but  which 
was  afterwards  identified  with  one  of  the  marine  forms  of 
the  Membranipora  monostachys  var.  fossaria,  owing  to  its 
being  found  in  ditches  of  the  kind  mentioned. 

The  tentacles  of  this  polyzoon  are  many  times  larger  than 
the  body,  which  is  rarely  extended  from  the  coenoecium  far 
enough  to  be  seen. 

There  is  a little  operculum  or  lid,  and  when  the  animal  is 
seen  under  the  microscope  the  withdrawal  of  the  animal  is 
so  sudden  and  the  lid  pulled  down  with  such  rapidity,  that 
the  on-looker  may  well  fancy  he  had  heard  it  snap. 
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A great  deal  of  my  own  collecting  has  been  done  in  the 
early  morning  hours  snatched  from  sleep  and  spread  over 
some  years  ; but  I trust  that  some  one  with  more  time  at  their 
disposal  may  carry  on  the  quest,  and  if  I can  assist  in  the 
identification  of  species  by  slides  and  specimens  or  otherwise, 
I shall  be  only  too  pleased.  I trust  I have  said  sufficient  to 
induce  members  who  have  the  opportunity  of  doing  so,  to 
explore  the  lower  reaches  of  the  river  Yare  and  the  cuttings 
running  into  the  land,  and  also  to  put  Wroxham,  Hoveton, 
and  Salhouse  Broads  under  inspection,  with  a special  view 
to  increase  our  knowledge  of  the  habitats  of  the  Fresh-water 
Polyzoa  in  the  county.  I trust  also  that  a sharp  look-out  will 
be  taken  for  Victor ella  pavida,  and  no  one  would  receive  greater 
pleasure  than  myself  in  examining  a specimen  taken  in 
Norfolk. 


VII. 

METEOROLOGICAL  NOTES,  1910. 

(From  observations  taken  at  Norwich.) 

By  Arthur  W.  Preston,  F.  R.  Met.  Soc. 

Read  31  st  January,  1911. 

January. 

The  year  entered  with  mild  weather,  but  considerable  falls 
of  snow  occurred  in  the  third  week  of  the  month,  with  some 
severe  frosts.  On  the  nights  of  the  25th,  26th  and  27th  the 
screened  thermometer  fell  to  22. 70,  210,  and  20.8°,  and  on 
the  surface  of  the  snow  the  exposed  instrument  fell  to  16. 20, 
130,  and  io.8°  respectively.  The  falls  of  snow  in  the  third 
week  were  such  as  are  usually  experienced  only  in  our  hardest 
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winters,  and  not  since  the  noted  snowstorm  of  Boxing  Day, 
1906,  had  the  Norwich  streets  been  seen  so  full  of  snow. 
The  season  was  considerably  more  severe  in  the  Midland  and 
Northern  Counties,  while  in  some  parts  of  the  South  of 
England  no  snow  whatever  fell. 

February. 

The  snow  remained  on  the  ground  till  February  4th,  after 
which  mild,  cyclonic  weather,  with  much  wind  and  rain, 
ensued,  and  continued  until  the  close  of  the  month. 
The  mild  days,  and  occasionally  abnormally  warm  nights, 
caused  an  early  start  of  vegetation.  No  snow  whatever  fell 
during  the  month,  and  the  rainfall  was  2.29  ins. 

March. 

This  was  the  driest  month  of  the  year,  only  .87  ins.  of 
rain  having  been  recorded,  which  was  less  than  in  any  March 
since  1894.  A ‘steady  mildness  prevailed  throughout  the 
month,  without  any  excessive  warmth.  There  were  many 
dry,  sunny  days,  and  although  cold  nights  checked  vegetation, 
the  earlier  spring  flowers  were  much  sooner  in  bloom  than  in 
the  previous  year.  The  Easter  holidays,  which  occurred  in 
this  month,  were  again  favoured  by  dry,  fine  weather,  though 
colder  than  in  1909,  when  they  were  a fortnight  later. 

April. 

Heavy  rains  fell  at  times,  but  it  was  a good  “ growing  ” 
month,  as  the  mean  temperature  kept  up  to  the  average, 
and  there  were  no  very  cold  nights.  North-easterly  winds 
prevailed  during  the  first  week,  after  which  the  direction  was 
generally  south-westerly.  Thunder  was  heard  on  the  13th, 
14th,  24th  and  26th.  It  is  stated  that  Cromer  Church  was 
struck  by  lightning  on  the  last-named  date,  which  was 
within  one  day  of  the  anniversary  of  the  damage  to  Yarmouth 
Church  spire  the  year  before  from  the  same  cause. 
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May. 

Not  until  the  12th  day  did  the  shaded  thermometer  reach 
6o°,  but  after  that  date  the  air  was  generally  warm  by  day. 
On  the  afternoon  of  the  20th  (the  date  of  the  funeral  of 
King  Edward  VII.)  the  temperature  touched  8o°  for  the 
only  time  during  the  year,  and  it  was  remarkable  that  this 
value  was  reached  before  a “ seventy  ” had  been  recorded  on 
any  previous  day.  Heavy  rains  fell  on  several  occasions, 
and  thunder  was  heard  on  five  days.  The  long-looked-for 
Halley’s  comet  appeared  for  the  first  time  on  the  evening  of 
the  22nd,  but  it  was  a disappointing  object  owing  to  the 
bright  twilight  and  moonlight  which  prevailed  during  the 
time  of  its  appearance. 

June. 

This  was  a fine  summer  month  to  the  21st,  broken  only  by 
some  severe  thunderstorms  in  the  earlier  part.  On  the 
evening  of  the  7th,  a storm  of  the  true  summer  type  appeared, 
with  very  brilliant  lightning,  followed  by  another  between 
1 a.m.  and  2 a.m.  on  the  8th.  A great  deal  of  thunder 
prevailed  all  over  the  kingdom  at  this  period.  The  third 
week  was  of  ideal  midsummer  weather,  with  cloudless  skies 
and  very  warm,  but  the  last  week  was  very  electric,  with 
thunderstorms  on  many  days,  accompanied  by  a great 
downpour  of  rain  amounting  to  1.61  ins.  in  9 days. 

July. 

The  great  tendency  to  thunderstorms,  which  characterised 
a large  part  of  June,  continued  over  the  early  days  of  July, 
and  such  tendency  was  revived  again  during  the  latter 
portion  of  the  month.  During  the  first  three  days  these 
storms  were  of  an  excessively  severe  type,  doing  much 
damage.  On  the  afternoon  of  July  2nd,  the  spire  of  Norwich 
Cathedral  was  struck  by  lightning,  the  accompanying  report 
being  of  a most  startling  character.  Other  churches  and 
buildings  in  the  vicinity  also  felt  the  violence  of  these  storms. 
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The  month  was  very  rainy  thoroughout,  the  total  amount 
of  rain  registered  here  having  been  4.08  ins.,  or  more  than  in 
any  July  since  1903.  Temperature  was  generally  exceedingly 
low  for  the  time  of  year,  the  screened  thermometer  never 
once  rising  above  730.  Much  cloud  prevailed  day  after  day, 
and  this,  with  the  constant  rains  and  chilly  winds,  took  away 
almost  all  the  July-like  characteristics  of  the  month.  On 
many  days  a fire  was  welcome,  and,  bad  as  were  the  Julys 
of  1907  and  1909,  in  many  ways  that  of  1910  outrivalled 
them  ; it  was,  in  fact,  the  most  unsummerlike  month  of 
recent  years,  and  will  not  readily  be  forgotten. 

August. 

This  was  a much  finer  month  than  July,  although  there 
was  a considerable  deficiency  of  warmth  by  day.  The  nights, 
through  the  prevalence  of  cloud,  were  warm,  resulting  in  the 
month’s  mean  temperature  being  in  close  agreement  with  the 
average,  and  in  the  diurnal  range  of  temperature  being 
unusually  small.  Rain  fell  on  19  days,  but  many  of  the  falls 
were  light,  and  the  month’s  fall  was  less  than  the  average. 
There  was  less  thunder  than  in  July,  but  storms  occurred 
on  the  3rd,  5th,  24th  and  26th,  a house  being  struck  by 
lightning  in  Norwich  on  the  morning  of  the  last-named  day. 
Wheat-cutting  commenced  in  this  vicinity  about  the  18th. 

September. 

The  anticyclonic  conditions  which  prevailed  almost 
throughout  this  month  kept  the  weather  generally  dry, 
although  it  was  accompanied  by  much  cloud,  and  the  month 
here  could  hardly  be  said  to  have  earned  the  title  of  the 
“ wonderful  September  ” which  it  is  said  to  have  done  in  the 
Southern  counties  of  England.  Rain  fell  on  19  days,  but 
the  amounts  gauged  were  trifling  except  on  the  14th,  when 
no  less  than  1.16  ins.  fell  during  the  night  and  morning. 
The  last  few  days  of  the  month  were  very  fine,  some  of  them 
having  been  the  finest  of  the  summer.  A lunar  rainbow  was 
seen  on  the  evening  of  the  21st. 
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October. 

October  proved  a mild  and  pleasant  month  throughout. 
There  were  fewer  days  with  rain  than  in  any  month  since 
March,  and  the  total  fall  for  the  month  was  little  more  than 
half  the  average.  Temperature  was  high  throughout  the 
month,  reaching  71. 2°  on  the  2nd,  and  not  failing  to  reach 
50°  on  any  day.  The  nights  were  exceedingly  warm  for  the 
season,  the  shaded  thermometer  not  even  falling  to  40°. 
The  absence  of  frost  kept  gardens  very  gay  throughout  the 
month,  and  dahlias  and  other  autumn  flowers  bloomed  with 
great  profusion  to  a later  date  than  usual.  Strawberries, 
raspberries,  and  other  summer  fruits  were  also  recorded  as 
having  been  gathered  in  sheltered  situations  quite  up  to  the 
end  of  the  month. 

November. 

This  month  formed  a great  contrast  to  October,  and  was 
not  only  colder  than  usual,  but  was  the  coldest  November 
since  1879  ; only  three  times  during  the  last  100  years  has 
so  severe  a November  been  experienced,  viz.,  in  1851,  1871. 
and  1879.  Frosts  occurred  on  14  nights  in  the  screen,  and 
on  27  nights  on  the  grass,  being  the  largest  number  of  frosty 
nights  recorded  in  November  for  many  years.  The  rainfall 
was  very  heavy,  the  total  fall  having  been  4.33  ins.,  or  1.58 
ins.  above  the  average.  Snow  fell  on  5 days,  but  the  falls  of 
snow  were  trifling,  and  mostly  mixed  with  rain.  In  the  South, 
West,  and  North  of  England  there  were  heavy  snowfalls, 
but  East  Anglia  was  fortunate  in  escaping  these  visitations. 
The  contrast  in  mean  temperature  between  October  and 
November  was  great,  the  difference  having  been  as  much  as 
14. 30,  whereas  in  an  average  season  it  should  be  only  5|°. 
The  total  eclipse  of  the  moon  on  the  night  of  November  16th 
was  a very  fine  spectacle,  and  seen  from  a cloudless  sky. 

December. 

This  was  another  very  rainy  month,  but  differed  from 
November  in  being  exceedingly  mild  almost  throughout, 
the  excess  having  been  as  much  as  4.40  both  over  the  previous 
month,  and  above  its  average,  the  mean  of  November  having, 

p 2 


210  mr.  a.  w.  preston’s  meteorological  notes. 

by  a coincidence,  exactly  equalled  that  of  a normal  December. 
The  nights  were  exceptionally  warm,  and  no  frost  was 
registered  in  the  screen  between  December  ist  and  28th. 
The  total  rainfall  of  the  month  was  4.49  ins,  and  the  constant 
rains  resulted  in  considerable  flooding  of  the  low-lying 
districts  in  the  third  week.  Some  snow  fell  on  the  26th 
and  27th.  On  Christmas  day  I observed  11  winter  aconites 
in  flower  in  my  garden,  also  one  early  snowdrop  (Galanthus 
elwesii ),  purple  primroses,  violets,  white  arabis  and  yellow 
jessamine. 


The  Seasons. 

The  following  tables  show  the  mean  temperature  and 
rainfall  of  the  four  seasons,  together  with  those  of  the  five 
previous  years,  compared  with  the  usual  averages.  Winter 
comprises  the  three  months  December  to  February  inclusive  ; 
Spring,  March  to  May ; Summer,  June  to  August ; and 
Autumn,  September  to  November. 


TEMPERATURE. 

Seasons. 

i9°5- 

IQ06. 

1907. 

1908. 

1909. 

1910. 

Average 

Departure 
of  1910 
from 
average. 

degrees. 

decrees. 

degrees. 

degrees. 

degrees. 

degrees. 

degrees. 

degrees. 

Winter 

39-2 

39-3 

36.2 

38.8 

37-5 

39-2 

38.0 

+ 1.2 

Spring 

47-5 

46.7 

47.6 

46.3 

46.6 

47-4 

46.3 

+ 1. 1 

Summer 

62. 1 

6l.  I 

57.S 

59.8 

58.4 

59-5 

60.3 

- 0.8 

Autumn 

47-5 

52.9 

50.7 

51.6 

49.6 

49.0 

50.2 

- 1.2 

Year 

49.0 

49-7 

48.4 

49.0 

48.0 

49.1 

48.7 

+0.4 

RAINFALL. 

Seasons, 

1905. 

1906. 

1907. 

1908. 

I909. 

1910. 

Average 

Departure 
of  1910 
from 
average. 

Winter 

Spring 

Summer 

Autumn 

in. 

4.91 
5-29 
6.05 
8. 11 

in. 

7- 73 
5-32 
4.96 

8- 75 

in. 

6.09 

7-77 

5-74 

6.57 

in. 

6.21 

6.97 

7-30 

5-94 

in. 

3-41 

5.68 

8.15 

7-32 

in. 

9.96 

7.10 

7.62 

7-58 

in. 

5-37 
5- 13 
6.87 
8.38 

in. 

+ 4-59 
+ I-97 
+ 0.75 
+ 0.80 

Year  ...  22.96 

28.54 

26.25 

25.16 

27.82 

3184 

25-75 

+ 6.09 
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It  will  thus  be  seen  that  the  Winter  and  Spring  were 
decidedly  warmer  than  the  average,  and  the  Summer  and 
Autumn  rather  colder.  All  the  seasons  were  attended  by 
an  excessive  rainfall,  the  excess  during  the  Winter  months 
(chiefly  owing  to  the  abnormal  rainfall  of  the  previous 
December)  having  been  as  much  as  4.59  ins.  above  the  average. 
The  Spring  was  dry  in  the  early  part,  but  wet  later.  The  same 
remark  applies  to  the  Autumn,  but  the  summer  was  wettest 
in  July. 

The  Year. 

The  mean  temperature  of  the  year  was  nearly  half  a degree 
above  the  average,  resulting  chiefly  from  warm  nights. 
The  first  six  months,  August,  October  and  December  were 
all  above  their  average  temperature,  but  July,  September, 
and  November  were  all  deficient,  July  having  been  as 
much  as  30,  and  November  more  than  50,  lower  than  the 
average.  The  total  rainfall  for  the  year,  31.84  ins.,  was  as 
much  as  6.09  ins.  above  the  normal  fall,  and  was  higher  than 
in  any  year  on  my  own  registers  since  they  were  commenced 
in  1883.  The  year  1892  comes  second  on  the  list,  with 

31.05  ins.  An  earlier  Norwich  register  back  to  1865,  how- 
ever, gives  3 wetter  years,  viz.,  1872  with  34.27  ins. ; 1878, 

33.05  ins.  ; and  1882,  with  34.97  ins.  The  total  number 
of  days  on  which  rain  was  recorded  was  again  greatly  in 
excess  of  the  average,  and  amounted  to  232,  or  one  day 
less  than  in  the  previous  year,  which  holds  the  record. 
The  average  number  of  days  with  rain  in  a year  is  195, 
consequently,  in  1910,  it  rained  on  37  days  beyond  the 
normal  number.  Thunder  was  very  prevalent  during  the 
Summer.  March  and  November  were  the  only  months  which 
could  lay  any  claim  to  an  excess  of  sunshine,  the  year 
having  been  unusually  cloudy  almost  from  beginning  to  end. 
As  might  be  expected  under  such  conditions,  the  fruit  crop 
was  poor,  and  harvest  began  late,  but  owing  to  drier  weather 
in  September  the  in-gathering  was  not  so  protracted  as  in 
the  previous  year. 
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VIII. 

ON  THE  OCCURRENCE  OF 
XYLOPHASIA  ZOLLIKOFERI  AT  NORWICH. 

At  the  meeting  of  the  Society  held  on  January  31st,  1911, 
Mr.  H.  J.  Thouless  exhibited  on  behalf  of  Mr.  A.  Plunkett 
a specimen  of  Xylophasia  zollikoferi,  which  is  not  only  one 
of  the  rarest  of  British,  but  is  actually  one  of  the  rarest  of 
European  moths. 

It  was  captured  by  Mr.  Plunkett  at  Carrow,  sitting  under 
a large  electric  lamp,  on  September  4th,  1905,  As  the  species 
is  not  mentioned  in  any  accessible  book  dealing  with  the 
British  moths  it  has  only  recently  been  identified. 

It  is  the  fourth  British  specimen.  The  first  was  captured 
at  Deal  in  October,  1867,  and  is  now  in  the  Doubleday 
collection  in  the  Bethnal  Green  Museum.  The  second  was 
taken  near  Aberdeen  in  September,  1871.  The  third  near 
Middlesborough  on  September  26th,  1903,  on  sugar.  The 
Norwich  specimen  is  the  fourth.  A fifth  has  since  occurred  at 
Methley,  near  Leeds,  on  August  12th,  1910,  when  it  was 
shaken  from  a bunch  of  withered  leaves. 

Abroad  it  has  occurred  in  extremely  small  numbers 
(generally  solitary  specimens)  near  Berlin  and  Dresden,  in 
Switzerland,  Bohemia,  Galicia,  Hungary,  in  the  Ural  District, 
and  in  Central  Asia. 

The  life  history  of  this  species  appears  to  be  absolutely 
unknown,  as  neither  ova,  larvae,  nor  pupae  have  been  described. 
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THE  GREAT  AUK  (ALCA  IMPENNIS) 

AND  ITS  EGG,  IN  NORWICH  MUSEUM. 

By  J.  H.  Gurney,  F.Z.S. 

Read  3is£  January,  1911. 

The  history  of  the  beautiful  Great  Auk’s  egg,  which  was 
presented  last  year  to  the  Norwich  Museum,  and  which  is 
here  figured,  is,  I regret  to  say,  somewhat  obscure,  like  that 
of  so  many  others.  The  donor,  Mr.  James  Reeve,  bought 
it  from  Mr.  J.  H.  Walter,  whose  father  obtained  it  about  the 
year  1850  from  Dr.  Pitman,*  and  that  is  nearly  all  we  know 
of  it.  The  late  Professor  Newton  was  of  opinion  that  this 
egg  was  one  of  those  which  came  from  Herr  J.  G.  Brandt,  the 
dealer  at  Hamburgh,  through  whose  hands  so  many  of  these 
rarities  are  known  to  have  passed.  In  1856  John  Wolley 
was  told  by  Brandt  that  he  had  transmitted  no  fewer  than 
fifteen  Great  Auk’s  eggs  to  England,  besides  others  which 
he  sold  on  the  Continent,  and  that  all  of  them  came  to  him 
from  Iceland  through  an  agent,  whose  name  was  Siemsen. 
(‘  Ootheca  Wolleyana,’  vol.  ii.  p.  365.)  Professor  Newton 
told  me  that  the  egg  now  at  Norwich  is  possibly  the  same  egg 
marked  in  Herr  Brandt’s  sale  catalogue  (No.  661)  at  the 
price  of  thirty  shillings.  Like  all  the  other  Great  Auk’s  eggs 
which  exist  in  collections,  it  has  been  blown  in  the  old- 
fashioned  way  by  means  of  holes  at  the  two  extremities. 
That  at  the  larger  end  measures  .95  x 0.6,  as  Mr.  F.  Leney, 
who  has  measured  it,  informs  me,  and  is  neatly  filled  up  with 
a piece  of  egg-shell  belonging  to  some  other  species.  It  will 
be  observed  that  the  marbling  of  this  egg  is  very  rich,  and 

* See  'The  Great  Auk  or  Garefowl’  (1885),  by  Symington  Grieve, 
appendix  p.  31. 
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having  been  kept  from  the  light  with  great  judgment,  the  shell 
is  well  preserved,  and  singularly  little  faded.  Many  of  the 
dark  spots  upon  it  are  exceedingly  handsome,  and  some  of 
the  blotches  of  brown  shade  off  with  great  delicacy  into 
lighter  ones. 

.The  Stuffed  Great  Auk  which  has  long  been  the  pride  of  our 
Museum,  was  formerly  the  property  of  Mr.  Edward  Lombe 
of  Melton,  near  Norwich,  whose  daughter,  Mrs.  E.  P.  Clarke, 
presented  it  in  1873  to  the  Museum.  Mr.  Lombe  obtained 
it  from  Mr.  Benjamin  Leadbeater,  but  in  what  year  is  not 
known,  but  in  any  case  it  was  prior  to  1822,  which  we  are 
sure  of,  because  John  Hunt  says  in  his  ‘ British  Birds,’ 
of  which  the  third  volume  published  at  Norwich  bears  1822  as 
its  date,  that  his  drawing  was  made  from  it  whilst  in  Mr. 
Lombe’s  possession.  Leadbeater  was  a bird-stuffer  in  Brewer 
Street,  Golden  Square,  a Fellow  of  the  Linnean  Society,  and 
a man  of  considerable  knowledge.  It  is  probable  that  other 
Great  Auks  passed  through  his  hands  : he  is  known  to  have 
possessed  at  least  one  egg  also.* 

Although  the  Greak  Auk  was  a well-known  inhabitant  of 
certain  islands  on  the  east  coast  of  Canada,  Iceland  has 
furnished  practically  all  the  stuffed  skins  now  existing  in 
collections.  Moreover,  it  was  in  Iceland  that  they  held  their 
ground  longest,  in  spite  of  much  unjustifiable  persecution, 
the  last  known  to  have  been  killed  there  being  two  obtained 
in  June,  1844,  on  Eldey  Island.  These  were  sent  to  Copen- 
hagen, where  by  the  kindness  of  Professor  Winge,  I have  had 
an  opportunity  of  seeing  preparations  of  their  bodies  in  spirit, 
consisting  of  two  hearts,  the  lungs,  the  windpipe,  tongue,  etc. 
The  number  of  Great  Auk’s  skins  at  present  in  existence  is 
believed  to  reach  to  eighty,  and  considering  the  rough  way 
in  which  most  of  them  were  prepared,  they  are  still  in  wonder- 
ful preservation.  Our  bird  has  probably  been  stuffed  seventy- 
five  years,  yet  it  looks  as  fresh  as  if  it  had  only  been  done 
seven  : indeed,  there  can  hardly  be  a finer  example  extant 
than  that  of  which  the  City  of  Norwich  is  the  fortunate 
possessor. 

* ‘Ootheca  Wolleyana,'  vol.  ii.  p.  365. 
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X. 

THE  TIDES  OF  THE  RIVER  BURE 
AND  ITS  TRIBUTARIES. 

By  Robert  Gurney,  M.A. 

Read  28 th  February,  1911. 

Much  importance  has,  of  late  years,  been  attached  to  the 
question  of  the  present  tidal  condition*  of  the  Bure  and  its 
tributaries,  and,  in  view  of  the  rather  vague  ideas  which  seem 
to  prevail  with  regard  to  this  matter,  it  seems  advisable  to 
set  forth  such  knowledge  as  has  been  gained  concerning  the 
tides  through  work  done  by  the  Sutton  Broad  Laboratory. 

The  following  notes  do  not  pretend  to  completeness,  nor 
do  they  lay  claim  to  originality.  Every  one  who  has  visited 
the  Broads  has,  in  my  experience,  very  definite  ideas  with 
regard  to  the  tides,  so  that  all  that  is  desired  is  to  communicate 
the  results  of  observations  made  with  such  accuracy  as  has 
been  found  possible,  in  order  to  provide  material  for  the 
support  or  removal  these  of  ideas.  These  observations  have 
been  made  chiefly  by  one  not  specially  trained  to  the  task 
and  acutely  conscious  of  its  difficulties,  and  they  are  intended 
to  serve  as  a supplement  to  Mr.  Innes’  paper  on  the  Chemistry 
of  the  Waters  of  the  Bure,  so  that  the  two  papers  together 
may  give  a description  of  the  tides  which  should  be  of  interest 
to  all  who  know  the  Norfolk  Broads. 

The  observations  of  the  rise  and  fall  of  the  water  have  been 
made  with  a Richard  recording  tide  gauge,  which  is  a portable 

* There  is  a general  consensus  of  opinion  that  the  range  and  influence 
of  the  tides  have  been  greatly  extended  by  the  dredging,  in  recent  years, 
of  Yarmouth  Harbour  and  of  the  Knoll. 
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Map  of  the  Norfolk  Broads  showing  the  extent  of  the  River  Valleys  and  reclaimed  Marshland. 
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machine  somewhat  similar  to  an  ordinary  barograph.  The 
rise  and  the  fall  of  water  are  communicated,  by  means  of  a 
float  and  counterpoise,  to  the  instrument,  and  the  movement 
is  recorded  as  a curve  traced  on  a chart  (see  Fig.  i).  The 
drum  revolves  once  in  24  hours,  so  that  each  chart  records 
the  tides  of  a single  day.  The  instrument  has  been  carried 
about  the  river  on  the  Wherry  “ Cyclops,”  and  set  up  wherever 
required,  and  occasionally  two  identical  instruments  have 
been  set  up  simultaneously  in  different  spots  for  comparison. 
The  instrument  is  an  exceedingly  convenient  and  accurate 
one.  The  only  difficulty  experienced  with  it  is  that  it  is 
impossible  to  find  in  the  river  places  where  the  float  is  com- 
pletely sheltered  from  waves.  The  waves  made  by  passing 
boats  are  sometimes  so  violent  as  to  jerk  the  float  wire  off 
the  wheel  of  the  gauge,  so  that  constant  watchfulness  is 
necessary  during  the  day  time.  I have  also  known  a mis- 
chievous person  deliberately  to  interfere  with  an  unattended 
machine. 

Much  use  has  been  made  of  the  records  of  the  tides  kept 
for  many  years  at  Yarmouth,  and  I wish  to  express  my 
hearty  thanks  to  the  Yarmouth  Port  and  Haven  Commissioners 
for  their  courtesy  in  granting  me  permission  to  make  copies 
of  their  records,  and  to  the  Harbour  Master,  Captain 
Bammant,  for  the  facilities  he  has  granted  me  in  doing  so. 

River  Tides. 

It  is  important  at  the  outset  to  state  what  may  properly 
be  understood  by  the  word  Tide.  The  word  is  very  freely 
used  upon  our  rivers,  and  appears  to  be  applied  generally  to 
any  and  every  movement  of  the  water,  periodic  or  otherwise. 

The  tide  in  a river  shows  itself  firstly  by  a rise  and  fall  of 
the  water  level,  and  secondly  by  an  ebb  and  flow  of  water. 
The  first  is  the  tidal  wave  as  propagated  from  the  sea  and 
corresponds  to  it  more  or  less  nearly  in  period.  The  second 
is  the  tidal  stream  which  is  only  a secondary  effect  of  the  tidal 
wave  caused  by  the  entry  of  it  into  shallow  water.  This 
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distinction  must  always  be  borne  in  mind.  The  tide,  as 
generated  in  the  Pacific  Ocean,  consists  simply  in  the  forma- 
tion of  two  waves,  of  small  height,  which  follow  the  moon’s 
course  round  the  earth  without  necessarily  any  horizontal 
movement  of  the  water.  But  when  the  waves  propagated 
from  the  primary  waves  enter  our  shallow  seas  their  progress 
is  impeded,  their  height  is  increased,  and  a current  is  induced. 
In  the  sea,  wave  and  current  are  generally  so  closely  associated 
that,  for  practical  purposes,  they  may  be  treated  as  together 
forming  “ the  tide,”  but  in  rivers  wave  and  current  may 
come  to  have  such  different  periods  that  a distinction  is  very 
necessary.  In  the  sea  ebb  and  flow  may  be  simultaneous 
with  fall  and  rise,  but  in  rivers  this  is  never  the  case. 

In  the  sea,  as  has  been  said,  the  current,  as  a rule,  ebbs 
when  the  water  level  falls  and  flows  when  it  rises,  but  in 
a river  the  current  has  this  peculiarity,  that  the  flood  current 
continues  to  run  after  the  level  has  begun  to  fall,  and  the 
ebb  current  runs  after  it  has  begun  to  rise.  The  reason  of 
this  is  that  there  is  always  a certain  mean  level  of  water  in 
the  river  such  that  the  water  rises  as  much  above  it  at  high 
water  as  it  falls  below  it  at  low  water,  and  when  the  water 
rises  above  the  mean  the  current  will  flow  upstream,  and 
whenever  it  falls  below  the  mean  the  current  will  set  down- 
stream. It  follows  that  at  low  water  the  current  will  be 
downstream  and  will  continue  to  be  so  until  the  level  has 
risen  to,  or  above,  the  mean,  when  the  current  will  be  reversed. 
But,  as  the  flood  current  has  to  create  its  own  head  while 
the  ebb  has  the  natural  stream  behind  it,  the  ebb  current 
will  always  tend  to  run  longer  than  the  flood,  and  the 
difference  will  be  the  more  pronounced  according  to  the  amount 
of  water  discharged  by  the  river  and  the  distance  from  its 
mouth.  “ The  downward  stream,  in  fact,  lasts  longer  than 
the  upward  one.  The  moments  at  which  the  currents  change 
will  differ  in  each  river  according  to  the  depth,  the  rise  and 
fall  of  the  tide  at  the  mouth,  and  the  amount  of  water  delivered 
by  the  river.  An  obvious  consequence  of  this  is  that  in  rivers 
the  tide  rises  quicker  than  it  falls,  so  that  a shorter  time 
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elapses  between  low  water  and  high  water  than  between 
high  water  and  low  water.”* 

A sufficiency  of  observations  on  the  duration  and  speed 
of  the  currents  in  the  Bure  would  require  more  attention 
than  I have  been  able  to  give,  but,  so  far  as  my  notes  go, 
they  are  in  accordance  with  the  principles  given. 

At  St.  Benet’s  Abbey,  about  17  miles  from  Yarmouth, 
the  flood  current  begins  to  run  about  an  hour  after  low  water. 
The  ebb,  on  the  other  hand,  was  found,  on  the  average,  to 
begin  39  minutes  after  high  water.  The  duration  of  flood 
and  ebb  was  found  to  be  4 h.  50  m.  and  7 h.  17  m.  respectively, 
which  is  probably  a fair  approximation  to  the  average. 

At  Ludham  Bridge,  about  a mile  from  Ant  Mouth,  obser- 
vations made  in  July,  1910,  showed  that  the  ebb  began,  on  an 
average,  1 h.  50  m.  after  high  water  and  the  flood  2 h.  37  m. 
after  low  water.  The  duration  of  flood  and  ebb  currents 
was,  on  an  average,  5 h.  42  m.  and  6 h.  51  m.  It  seems 
probable  that  these  observations  convey  a somewhat  false 
impression.  The  period  at  which  they  were  taken  was  4 — 7 
days  after  full  moon  with  moderate  South-westerly  winds, 
and  it  was  noticed  that  the  interval  between  high  water  and 
the  turn  of  the  current  became  longer  and  that  between  low 
water  and  the  flood  shorter  during  the  period.  It  is  clear 
that  some  disturbing  influence  was  at  work,  and,  as  will  be 
shown  below,  the  effect  is  precisely  that  which  may  be  expected 
from  Southerly  winds. 

Lower  down  the  river  at  Stokesby  and  Muckfleet,  a few 
notes  on  the  currents  were  made  in  September,  1910.  Those 
at  Stokesby,  however,  are  very  incomplete,  and  were  taken 
at  a time  of  exceptional  tides.  They  show  that,  at  that  time, 
the  ebb  began  one  hour  after  high  water  and  the  flood  1 h. 
31  m.  after  low  water.  The  duration  of  three  ebbs  averaged 
7 h.  28  m. 

At  Muckfleet  the  ebb  began  1 h.  27  m.  after  high  water 
and  the  flood  3 h.  1 m.  after  low  water,  the  duration  of 
ebb  and  flood  being  7 h.  55  m.  and  4 h.  37  m.  respectively. 
Whether  these  figures  represent  the  normal  state  I cannot 

* G.  H.  Darwin,  ‘The  Tides/  London,  1901,  p.  52. 
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say,  but  I suspect  that,  as  a great  deal  of  fresh  water  was 
passing  down  at  the  time,  the  duration  of  flood  and  ebb  are 
not  usually  so  dissimilar. 

Summary  of  these  observations. 


Ebb  after 
High  Water. 

Flood  after 
Low  Water. 

Duration 
of  Ebb. 

Duration 
of  Flood. 

Stokesby 

I h. 

1 h.  31  m. 

7 h.  28  m. 

— 

Muckfleet 

1 h.  27  m. 

3 h.  1 m. 

7 h-  55  m. 

4 h.  37  m. 

St.  Benet’s  . . 

39  m. 

59  m. 

7 h.  17  m. 

4 h.  50  m. 

Ludham  Bridge 

1 hr.  50  m. 

2 h.  37  m. 

6 h.  51 m. 

5 h.  42  m. 

Where  there  is  a narrow  cut  leading  from  a broad  into  the 
river,  as  at  South  Walsham,  Ranworth,  and  at  Rockland  on 
the  Yare,  the  current  changes  in  these  cuts  earlier  than  in 
the  river,  so  that  water  may  be  running  out  of  the  cut  at  a 
time  when  the  current  in  the  river  is  upstream.  Apparently, 
in  these  cases,  the  Broads  may  be  regarded  as  reservoirs 
which  discharge  or  receive  water  as  soon  as  the  level  begins 
to  fall  or  rise  in  the  river. 

The  actual  speed  of  the  current  is  not  easy  to  measure 
accurately,  but  it  is  exceedingly  slow.  So  far  as  I have  been 
able  to  make  out  at  Ludham  Bridge  about  three  hours  after 
the  ebb  began  the  speed  was  no  more  than  525  yards  per 
hour.  Another  observation  two  hours  after  the  turn  of  the 
tide  made  the  speed  only  333  yards  per  hour.  Higher  up  the 
Ant,  three  hours  after  the  ebb  began,  the  speed  was  estimated 
to  be  between  210  and  219  yards  per  hour.  At  Ant  Mouth,  in 
the  Bure,  45  minutes  after  the  flood  current  began  to  run  the 
speed  of  the  current  was  worked  out  at  704  yards  per  hour. 

Wheeler*  states  that  in  the  lower  reaches  of  rivers  nearest 
the  sea  the  average  velocity  throughout  the  flood  is  2 — 4 miles 
per  hour,  with  a duration  of  5 — 5J  hours,  so  that  sea  water 
cannot  be  driven  normally  further  than  12 — 15  miles  up  the 
river.  This  calculation  exactly  corresponds  with  the  fact 
as  proved  by  Mr.  Innes  that  no  trace  of  sea  water  can  be 
found  above  Acle  Bridge.  It  is  clear  that  the  sea  water 

* Wheeler,  ‘ Practical  Manual  of  Tides  and  Waves,’  London,  1906 
P-  97- 
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entering  the  river  drives  back  the  fresher  water  previously 
occupying  the  seaward  section  of  the  river,  and  this  effect 
is  repeated  higher  and  higher  up.  There  is,  therefore,  an 
oscillation  backwards  and  forwards  of  bodies  of  water,  though, 
owing  to  the  ebb  lasting  longer  than  the  flow,  there  is  a slow 
progress  of  all  the  water  to  the  sea.  The  same  water  that 
occupies  the  river  at  any  given  point  at  slack  of  the  ebb 
will  be  driven  upwards  and  come  down  again  with  the  next 
ebb  to  a point  a little  befow  that  at  which  it  started.  It 
has  been  calculated  that  in  the  Thames  at  Barking  water 
descends  the  river  at  the  rate  of  one-third  of  a mile  per  day. 

Wheeler  (ibid.  p.  103)  states  that  sea  water  runs  15  miles 
up  the  Bure  at  normal  tides  and  19  on  high  tides.  It  has, 
however,  been  abundantly  proved  both  by  figures  given  by 
Mr.  Innes  and  by  others  in  our  possession  as  well  as  by  the 
evidence  of  the  fauna,  that  in  normal  circumstances  sea  water 
cannot  be  traced  beyond  Acle  Bridge.  With  exceptionally 
high  tides  the  salt  water  probably  penetrates  more  than 
19  miles  up  the  river,  while  in  opposite  conditions  the  water 
may  be  nearly  fresh  and  may  contain  living  fresh-water 
Crustacea  as  far  down  the  river  as  the  Yacht  Quay  at 
Yarmouth.  On  September  15th,  1910,  the  fauna  was  that 
of  fresh- water  right  down  to  the  Yacht  Quay,  and  the  salinity 
there  at  low  tide  only  34  grs.  Chlorine  per  gallon. 


The  Tidal  Wave. 

As  has  been  said  above  (p.  218),  the  tide  in  a river  rises 
quicker  than  it  falls,  so  that  a shorter  time  elapses  between 
low  water  and  high  water  than  between  high  water  and  low 
water.  This  is  very  well  shown  by  the  charts  which  have 
been  taken  on  the  Bure.  For  instance,  at  Muckfleet  on 
June  7th,  1906  (Fig.  1),  the  water  rose  nearly  8 inches  in  the 
first  45  minutes,  or  at  the  rate  of  about  .18  inch  per  minute, 
while  it  took  /\\  hours  to  rise  the  remaining  8 inches  of  the 
complete  tide.  The  whole  period  of  the  rise  was,  therefore, 
5J:  hours.  From  high  water  to  low  water  the  period  was 
about  7 hours. 
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Fig.  i. — Tracing  made  by  Tide  Gauge  at  Muckfleet,  June  8th,  1906,  6 a.m.  to  8 p.m.,  showing  progress  of  Tidal  Wave 

from  Low  Water  to  Low  Water. 
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Similarly  at  Acle  Bridge  the  average  duration  of  the  rise 
from  a week’s  observations  was  found  to  be  5 h.  36  m.  and 
of  the  fall  6 h.  40  m.  The  difference  in  duration  is  not  constant, 
since  it  is  affected  by  wind  and  other  factors.  For  instance, 
at  Thurne  Mouth  at  neap  tides  and  with  a moderate  Westerly 
wind  the  rise  and  fall  took  approximately  the  same  time — 
6 h.  and  6 h.  15  m.  respectively,  while,  at  the  same  place  on 
another  occasion  at  spring  tides  and  with  light  Southerly 
winds  following  on  Northerly  winds,  the  rise  lasted  5 h.  40  m. 
and  the  fall  6 h.  35  m. 

The  height  of  the  wave  decreases  as  it  proceeds  up  the  river, 
and  the  abrupt  rise  at  the  beginning  of  the  flood  becomes 
less  and  less  pronounced.  As  a consequence  of  this  the  curve 
traced  by  the  tide  gauge  becomes  flatter  and  more  even, 
this  flatness  making  it  exceedingly  difficult  and  often  impossible 
to  decide  the  precise  moment  of  high  water.  The  tendency 
to  a sudden  rise  from  low  water  persists  and  generally  permits 
the  moment  of  low  water  to  be  ascertained  fairly  exactly. 
But  at  high  water  the  level  tends  to  remain  stationary  for 
a considerable  period,  sometimes  for  nearly  an  hour,  and  then 
ensues  a rather  sudden  drop  somewhat  comparable  to  the 
sudden  rise  from  low  water  in  the  lower  reaches  of  the  river. 
This  change  in  the  form  of  the  wave  can  be  well  seen  in  the 
diagram  (Fig.  2).  But  wherever  a good  normal  tide  curve 
can  be  obtained,  the  rise  and  fall  are  always  greatest  at  the 
beginning  of  the  flood  and  the  ebb. 

The  form  of  the  tide  wave  appears  to  be  very  different  in 
the  Yare  and  the  Waveney  from  what  it  is  in  the  Bure.  At 
Oulton  Broad  tracings  were  taken  for  six  complete  tides  from 
September  21st  to  23rd,  1906,  and  in  each  case  the  curve 
shows  an  absolutely  simple  rise  and  fall  with  no  apparent 
difference  between  the  beginning  and  the  end  of  the  flood 
(Fig.  3).  Charts  taken  at  Brundall  on  the  Yare  on  June  22nd, 
1906,  show  much  the  same  thing,  but  in  this  case  there  is 
a distinct  trace  of  a bore  at  the  beginning  of  the  flood,  and 
so  an  approximation  to  the  conditions  in  the  Bure.  I cannot 
offer  any  explanation  of  this  difference  unless  it  is  to  be 
accounted  for  by  the  greater  depth  and  volume  of  these  rivers 
offering  less  obstruction  to  the  progress  of  the  wave. 


Fig.  2. — Chart  showing  tracings  of  the  Tide  Wave  taken  with  a Tide  Gauge  at  various  points  in  the  River  Bure,  the  River  Ant,  and  in 

Heigham  Sounds.  Each  horizontal  division  corresponds  to  a rise  of  three  inches. 
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The  charts  from  Brundall  and  Oulton  show  well  what  is 
often  indistinct  in  the  records  from  the  Bure,  namely  the 
difference  in  range  between  alternate  tides,  or  the  diurnal 
inequality.  In  the  charts  from  Oulton  the  afternoon  tide 
was  always  greater  than  the  morning  tide.  The  same  thing 
may  be  traced  in  favourable  conditions  in  the  Bure,  but  since 
the  range  of  the  tide  is  so  small,  the  difference  between 
successive  tides  is  liable  to  be  obscured  by  any  disturbing 
factor  such  as  wind.  Thus  at  Acle  Bridge  in  July,  1906,  the 
range  of  successive  tides  was  : — 


Morning.  Afternoon. 


Time. 

Range. 

Time. 

Range. 

2.0 

nf  in. 

i-45 

13$  ’n- 

2.30 

iof  in. 

2.30 

i3f  in. 

3-o 

9 in. 

— 

— 

The  Progress  of  the  Wave  up  the  River. 

(a)  The  River  Bure.* 

The  progress  of  the  wave  may  best  be  traced  by  showing 
the  range  of  tide  at  different  points  in  the  river.  The  range 
of  the  tide  is  the  rise  from  low  water  to  high  water  of  any  given 
tide,  and  must  be  distinguished  from  the  “ Rise,”  which 
means  the  rise  from  mean  low  water  of  spring  tides.  As  no 
fixed  datum  line  is  available  I have  been  obliged  to  give 
in  all  cases  the  range  only.  This  course  has  obvious  dis- 
advantages in  that  it  somewhat  obscures  the  significance  of 
the  charts.  Thus  the  range  of  two  tides  might  be  the  same 
although  a strong  North  wind  might  have  held  up  the  ebb 
to  an  unusual  level,  so  that  the  second  flood  might  have  come 
in  on  the  top  of  this  and  caused  an  exceptional  rise. 

The  range  of  the  tide  off  Yarmouth  is  comparatively  small, 
amounting  to  about  6 feet  at  springs  and  4 feet  at  neaps, 

* Drainage  area  of  the  Bure  and  its  tributaries,  337  square  miles. 

Gradient  of  the  Bure  1 in.  30,000  or  about  2"  in  the  mile. 

Average  flow  of  river  at  Horning  about  40,000,000  gallons  per  day. 
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but  it  is  subject  to  great  variation.  At  Southtown  Bridge, 
below  the  confluence  of  the  Bure  and  Breydon  Water,  but 
about  2f-  miles  from  the  Haven  Mouth,  records  of  the  rise 
of  the  tide  have  been  taken  for  many  years,  and  here  the  range 
is,  on  an  average,  about  a foot  less  than  on  the  Bar.  In 
Fig.  4 I have  attempted  to  compare  the  range  at  the  two 


Fjg.  4. — Chart  showing  Range  of  Tide  at  the  Bar  (A — B)  and  Southtown  (C — D) 
for  eight  months,  taking  comparable  Tides  in  each  case. 

places  in  a manner  which  is  adequate  though  rough.  As  the 
day  tides  only  are  taken  at  the  Bridge  the  range  has  had 
to  be  taken  either  from  low  water  to  high  water  or  from  high 
water  to  low  water  as  the  figures  allow.  The  figures  given 
represent  the  average  for  eight  months  according  to  the  age 
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of  the  moon.  The  period  is  not  sufficiently  long  entirely 
to  remove  the  effects  of  abnormal  tides,  but  it  is  enough 
to  show  clearly  the  difference  of  range  at  the  Bar  and  at 
Southtown  Bridge. 

The  following  table  gives  further  details  of  the  tidal  range 
at  Southtown  Bridge  abstracted  from  the  figures  for  24  months 
(September,  1905 — June,  1906,  and  April,  1907,  to  May, 
1908). 


Average. 

Weekly  Range. 

Extreme  Range. 

Height  on  Gauge.* 

Springs.  Neaps. 

Springs.  Neaps. 

Springs. 

Neaps. 

4 ft.  7 in.  3 ft.  7 in. 

5 ft.  4 in.  2 ft.  7 in. 

6 ft.  3 in. 

4 ft.  4 in. 

At  Muckfleet. 

The  Muckfleet  Dike,  about  10  miles  from  Southtown  Bridge, 
is  about  the  extreme  point  at  which  salt  water  may  normally 
be  traced.  Here  records  were  taken  of  five  tides  on  June 
7th — 8th,  1906,  showing  that  the  range,  during  normal  spring 
tides,  without  apparent  influence  of  wind,  varied  between 
14  and  16  inches.  The  form  of  the  tidal  curve  is  very  well 
shown  here  (Fig.  1). 

A rather  longer  series  of  observations  were  taken  at  the 
same  point  from  September  12th  to  16th,  1910.  The  moon 
was  at  its  first  quarter  on  September  nth,  so  that  the  period 
corresponded  to  one  of  increasing  tides. 

The  wind  was  North-easterly  during  the  period,  but  of  moder- 
ate strength,  so  that  no  disturbance  of  the  tide  should  be  looked 
for.  Taking  the  range  from  low  water  to  high  water  and 
from  high  water  to  low  water  of  each  successive  tide  there 
was  a gradual,  though  rather  intermittent,  rise  of  range  from 
6.9  in.  to  9.3  in.  The  only  notable  exceptions  were  the  tides 
of  September  14th,  when  the  range  of  low  water  at  midnight 
on  September  13th  to  low  water  at  1.30  p.m.  on  September 
14th  was  10.9  in.  and  10.2  in.  I cannot  account  for  this  from 
the  weather  observed.  There  was  heavy  rain  and  a dead 

* Zero  on  the  Yarmouth  gauge  is  the  average  low  water  of  spring 
tides,  and  is  1 ft.  9 in.  below  O.D. 
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calm  in  the  night,  and  the  wind  rose  somewhat  and  blew  from 
the  East  about  io  a.m.  The  tendency  of  Easterly  winds  is 
to  increase  range,  but  it  seems  unlikely  that  wind  of  the  force 
observed  should  have  had  so  immediate  an  effect. 

The  average  range  for  the  four  days  was  8.19  in.,  and  the 
average  duration  of  rise  and  fall  was  6 h.  6 m.  and  6 h.  13  m. 
respectively.  The  duration  of  the  rise  in  the  morning  of 
September  14th  alluded  to  above  was  7 h.  xo  m.,  which  is, 
of  course,  exceptional. 

High  water  was  found  to  occur  on  an  average  2 h.  16  m. 
after  high  water  at  Yarmouth  Pier. 

Acle  Bridge. 

At  Acle  Bridge,  about  12  miles  from  Yarmouth,  tide  charts 
have  been  taken  for  the  week  July  4th — nth,  1906.  The 
weather  conditions  during  this  time  were  very  favourable  ; 
no  rain  fell  and  the  wind  was  light  and  variable.  The  moon 
was  full  on  July  6th. 

From  this  series  of  charts  the  tides  have  been  transferred 
in  a diagrammatic  form  to  Fig.  5 and  there  compared  with 
the  tides  at  Yarmouth  Pier.  It  will  be  seen  that  they  follow 
the  latter  exactly,  and  that  both  increase  with  remarkable 
regularity  till  the  day  after  full  moon  without  any  pronounced 
diurnal  inequality.  From  that  point  diurnal  inequality 
becomes  very  pronounced,  but,  while  the  smaller  morning 
tides  regularly  decrease,  the  larger  afternoon  tides  remain 
at  spring  height  at  Acle  and  only  very  slightly  decrease  at 
Yarmouth. 

The  range  at  Acle  during  the  period  varied  from  9.2  in. 
to  14.8  in.,  showing  an  apparent  loss  of  height  of  about  an 
inch  in  the  two  miles  from  Muckfleet.  During  the  first  day 
(July  4th — 5th)  simultaneous  observations  were  made  by 
means  of  a second  identical  tide  gauge  placed  above  the  Bridge, 
and  these  showed  a difference  in  range  between  the  two 
points  above  and  below  (barely  100  yards  apart)  of  inches. 
There  can  be  no  question  of  the  correctness  of  this  result,  and 
the  difference  is  evidently  due  to  the  obstruction  offered  by 
the  narrow  span  of  the  bridge  to  the  progress  of  the  wave. 
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Fig.  5. — Diagram  of  the  Tides  at  Acle  (upper  line)  and  at  Yarmouth  Pier  (lower  line)  from  July  4th  to  July  nth,  1906. 
The  Tides  at  Acle  are  plotted  on  a scale  four  times  as  large  as  that  for  the  Pier,  so  that  each  horizontal  division 
is  equivalent  to  a rise  or  fall  of  three  inches. 
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No  difference  was  found  between  the  times  of  high  water  at 
the  two  points. 

Another  short  series  of  readings  taken  above  the  Bridge 
on  September  5th — 7th,  1905,  with  the  moon  at  its  first 
quarter  and  light  Southerly  winds,  showed  a range  of  7 to  9 
inches,  so  that  the  range  at  Acle  Bridge  may  be  taken  as 
7 — 9 inches  at  neaps  and  13 — 15  inches  at  springs. 

Thurne  Mouth. 

Between  Acle  Bridge  and  Thurne  Mouth  the  distance  is 
2J  miles.  As  shown  by  charts  taken  simultaneously  at  Acle 
and  at  Thurne  Mouth  on  July  6th — 7th  (full  moon),  there 
was  a loss  of  range  of  5.3  inches.  The  range  at  Thurne  Mouth 
was,  on  this  occasion,  8.7  inches.  On  September  10th — nth, 
1905,  at  neap  tides  the  range  was  7 inches,  so  that  it  appears 
that  the  difference  between  springs  and  neaps  becomes  more 
than  proportionately  less,  the  smaller  is  the  range. 

St.  Benet’s  Abbey. 

At  Thurne  Mouth  the  Thurne  River  enters  the  Bure  and 
receives  a branch  of  the  tidal  wave.  Following  the  course  of 
the  Bure  for  two  miles  the  South  Walsham  Cut  enters  on  the 
left  and  the  River  Ant  on  the  right.  The  ruins  of  the  Abbey 
stand  on  the  North  bank  nearly  opposite  the  South  Walsham 
Cut.  Several  charts  of  the  tide  have  been  taken  at  various 
points  in  this  part  of  the  Bure  sufficiently  near  to  be  treated 
together. 

At  this  point,  between  St.  Benet’s  Abbey  and  the  Ant 
Mouth,  the  range  of  the  tide  is  about  5 inches.  No  relation 
has  been  traced  between  the  range  and  the  prevalence  of 
spring  or  neap  tides,  and  the  variations  observed  are  probably 
entirely  due  to  wind  and  the  height  of  the  water  level,  since 
it  appears  that,  roughly  speaking,  the  higher  the  level  the 
less  the  range.  The  range  has  been  found  to  vary  between 
2.3  in.  and  5.7  in.,  but  is  usually  about  5 in. 

On  September  25th,  1906,  two  tide  gauges  were  set  up, 
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the  one  below  and  the  other  above  the  mouth  of  the  Ant, 
at  a distanee  of  about  130  yards  from  each  other.  Un- 
fortunately only  a single  complete  tide  was  recorded,  but, 
if  that  single  observation  is  to  be  believed,  there  was  a differ- 
ence of  range  of  1.4  in.  and  of  time  of  30  minutes.  In  other 
words  the  propagation  of  the  tidal  wave  up  the  Ant  appears 
.to  cause  a loss  of  range  of  1.4  in.  and  delays  its  passage  up 
the  Bure  by  30  minutes.  The  evidence  is,  however,  not 
sufficient  to  justify  such  an  assertion,  but  it  raises  a point 
worth  further  study.  That  the  tidal  wave  is  notably  affected 
by  entering  subsidiary  channels  and  by  obstructions  is  shown 
also  by  observations  carried  out  in  the  same  way  as  I have 
described  at  Ranworth  Cut. 

Ranworth  Cut. 

Here  again  a pair  of  tide  gauges  showed  a difference  of 
.2  in.  in  range  and  of  15  minutes  in  time  between  points 
just  above  and  below  the  Cut.  The  total  range  here  in  the 
Bure  is  about  3J  inches.  A little  further  up  the  river,  at 
Horning  Ferry,  three  tides  recorded  on  July  5th — 6th,  1906, 
showed  a range  of  3.8,  in  which  is  probably  the  extreme  range 
at  this  point. 

Ranworth  Broad. 

About  a mile  above  Ant  Mouth  a narrow  channel  about 
half  a mile  long  leads  from  the  river  into  Malthouse  Broad. 
Ranworth  Broad  itself  is  reached  by  certain  narrow  openings 
from  Malthouse  Broad.  Through  the  kindness  of  Mr.  J. 
Cator  I was  able  to  set  up  a tide  gauge  in  Ranworth  Broad 
on  August  26th,  1908,  and  a continuous  tidal  record  was 
kept  until  September  26th.  From  the  charts  so  taken 
a fairly  accurate  idea  of  the  tide  in  the  Broad  can  be  formed. 
Taking  an  average  over  the  whole  period  the  range  of  tide 
was  found  to  be  nearly  3 inches,  but  separating  the  period 
into  weeks  corresponding  to  neap  and  spring  tides  the  range 
was  : — Springs,  3.25  in.  Neaps,  2.58  in. 
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High  water  occurred  on  an  average  4 h.  9 m.  after  high 
water  at  Yarmouth  Pier. 

The  water  level  and  the  range  of  the  tide  are  very  distinctly 
affected  by  wind  and  rain.  Taking  the  mean  range  as  3 in., 
the  lowest  ranges  of  the  period  occurred  between  September 
2nd  and  6th,  corresponding  to  the  day  before  and  three 
days  after  the  first  quarter  of  the  moon — in  other  words  to  neap 
tides.  But  during  this  time  there  was  heavy  rain  and  the 
wind  was  rather  strong  from  the  West,  North-west,  and 
North-east,  and  the  water  level  was  remarkably  high.  The 
water  level  then  fell  steadily,  till  at  full  moon  on  September 
10th  the  level  was  lower  than  on  any  other  day  in  the  year. 
The  range,  on  the  other  hand,  was  almost  steadily  above  the 
mean,  and  quite  exceptionally  large  on  the  day  of  lowest 
water  level.  Strong  Southerly  winds  prevailed  at  this  time, 
with  no  rain.  The  steady  fall  of  water  was  broken  by  a rise 
of  September  7th,  with  a West  wind,  and  the  range  was  then 
correspondingly  lower.  These  facts,  taken  in  conjunction 
with  others  to  be  given  later,  show  that  Northerly  winds  tend 
to  raise  the  water  level  and  to  decrease  range,  while  Southerly 
winds  have  the  reverse  effect.  Also  that  the  higher  the  level 
of  the  water,  that  is  to  say  the  more  water  there  is  in  the 
river,  the  less  is  the  range  of  the  tide.  The  general  water 
level  is  not  dependent  on  the  tide,  as  it  may  be  at  its  highest 
at  neaps  and  its  lowest  at  springs. 

On  September  17th,  at  the  last  quarter  of  the  moon,  a strong 
S.W.  wind  blew.  There  was  then  so  sharp  a fall  of  water 
level  that,  in  the  morning  of  that  day,  there  was  absolutely 
no  tide.  The  water  fell  from  5.30  p.m.  on  September  16th 
till  12.15  p.m.  on  September  17th.  At  Yarmouth  the  cor- 
responding tide  was  nearly  2 feet  less  than  the  preceding 
and  following  tide. 

South  Walsham  Broad. 

On  August  28th,  1906,  two  tide  gauges  were  set  up,  the 
one  in  South  Walsham  Broad  and  the  other  in  the  river,  just 
above  the  entrance  to  the  South  Walsham  Cut,  and  records 
were  taken  till  August  30th. 
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The  range  of  the  tide  was  found  to  be  practically  identical 
in  the  two  cases,  the  average  being  4.5  in.  in  the  river  and 
4.4  in.  in  the  Broad.  The  moon  having  just  passed  its  first 
quarter  the  tides  were  neaps.  On  the  other  hand  high  water 
was  reached  34  minutes  earlier  in  the  river  than  in  the  Broad. 

Above  Horning. 

Above  Horning  the  tidal  wave  becomes  so  small  and  there- 
fore so  easily  obscured  by  secondary  influences  that  observa- 
tions become  very  unreliable.  Opposite  Hoveton  Great 
Broad  the  average  range  for  a week’s  records  was  2.3  in.,  the 
extremes  varying  from  1 in.  to  3.3  in.  The  same  result  was 
found  opposite  the  entrance  to  Wroxham  Broad,  but  in  both 
these  cases  if  the  tides  are  taken  separately  it  is  often  impossible 
to  say,  from  the  curve  traced  on  the  chart,  that  there  has 
been  on  any  particular  occasion  a definite  tidal  oscillation. 
It  is  impossible  to  discover,  with  any  approach  to  accuracy, 
the  times  of  high  water  and  low  water.  I find  it,  in  fact 
impossible  to  give  any  reliable  figures  for  the  tides,  if  such 
exists,  in  Hoveton  and  Wroxham  Broads,  but  I hope  to  carry 
out  further  investigations  with  a tide  gauge  specially  modified 
for  the  purpose. 

The  Thurne  River. 

It  has  already  been  stated  that  the  range  of  tide  in  the  Bure 
at  Thurne  Mouth  was  found  to  be  about  7.8  inches.  At 
Womack  Broad,  ij  miles  from  the  mouth,  the  range  on 
September  23rd — 25th,  1908,  was  6.5  in.,  and  at  Potter 
Heigham  Bridge,  three  miles  from  the  mouth,  on  September 
nth — 12th,  1905,  it  was  5 inches.  These  figures  are  derived 
from  single  observations,  but  are  probably  very  near  the 
normal  range. 

About  a mile  from  Potter  Heigham  Bridge  the  Candle 
Dike  enters  the  river,  bringing  the  waters  of  Hickling  Broad 
and  Horsey  Mere,  and  beyond  this  point  the  river  becomes 
very  narrow  and  weedy,  and  is  known  as  the  Hundred  stream. 
Candle  Dike  broadens  out  into  Heigham  Sounds,  and  here 
the  tide  gauge  has  been  used  three  times.  The  average 
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range  was  1.6  in.,  the  averages  for  the  three  sets  of  charts 
being  i in.,  1.5  in.,  and  2.2  in.  These  charts  show  great 
irregularity  in  the  duration  of  rise  and  fall. 

Attempts  have  been  made  to  obtain  evidence  of  a satis- 
factory tide  in  Hickling  Broad  and  Horsey  Mere,  but  the 
records  are  so  extremely  irregular  that  the  attempts  were  not 
successful.  In  Horsey  Mere  there  was  not  the  slightest 
oscillation  of  level,  while  in  Hickling  there  is  an  oscillation 
which,  if  the  periodicity  of  it  can  be  neglected,  indicates, 
a rise  and  fall  of  about  an  inch.  But  there  appears  to  be 
no  correspondence  between  the  periods  of  the  oscillation  and 
the  period  of  the  tidal  wave,  and  it  is  very  probably  to  be 
interpreted  as  an  irregular  rise  and  fall  due  partly  to  the 
pumping  of  water  into  the  Broad  from  the  marshes  and  partly 
to  wind  acting  on  so  large  a sheet  of  shallow  water.  Such 
a piling  up  of  water  by  wind  is  a well-known  phenomenon, 
and  should  be  taken  account  of  in  all  attempts  to  prove  the 
existence  of  a tide  in  such  waters. 

The  evidence  of  currents  in  Deep  Dike,  leading  out  of 
Hickling  Broad,  has  been  adduced  to  prove  the  existence  of 
a tide,  but  this  evidence  is  distinctly  unreliable.  The 
current  in  this  dike  varies  in  direction,  sometimes  flowing  out 
of  and  sometimes  into  the  Broad,  but  it  has  been  shown  that 
the  period  of  its  flow  does  not  correspond  with  the  period  of 
a tide.  For  instance,  the  evidence  given  in  the  Hickling 
Broad  Case  in  1892,  to  prove  the  existence  of  a tide,  showed 
that  the  period  of  flow  and  ebb  in  the  dike  varied  from  i| 
to  21  hours,  and  also  showed  that  the  time  of  high  water  was, 
after  four  days’  observations,  i-S  hours  earlier  than  on  the  first 
day,  a fact  that  is  obviously  not  in  accordance  with  tidal 
theories. 

The  fact  is  that,  at  the  limit  of  tidal  influence,  that  influence 
is  so  slight  that  it  becomes  almost  a matter  of  opinion  whether 
it  exists  or  not.  With  regard  to  Hickling  evidence  can  be 
adduced  that  there  was  no  tide  in  the  usual  sense  at  the 
time  the  observations  were  made.  But  it  is  very  possible 
that  there  are  times  on  which  a tide  might  be  distinctly 
traced,  but  it  would  certainly  require  a tide  gauge  of  great 
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accuracy  which  would  record  the  changes  of  level  on  the 
same,  or  a larger,  scale  than  their  actual  range. 

The  Ant. 

The  Ant  is  a very  narrow  winding  river,  and  is  obstructed 
three-quarters  of  a mile  from  its  mouth  by  Ludham  Bridge. 

Just  below  the  Bridge  the  range  of  tide  varies  from  2.3  to 
4 inches,  the  normal  range  being  probable  about  3 inches. 
On  the  other  hand,  the  very  narrow  span  of  the  Bridge  offers 
such  an  obstruction  to  the  passage  of  the  water  that  the 
range  above  the  Bridge  is  much  less.  On  September  19th — 
20th,  1906,  while  the  range  below  the  Bridge  was  4 inches, 
above  the  Bridge  it  was  only  2.9  in.,  showing  a loss  of  1.1  in. 
Other  observations  taken  above  confirm  this  conclusion, 
since  the  range  was  found  to  be  1.5  in.  and  1.9  in.  respectively. 

Above  Ludham  Bridge  no  observations  have  been  taken  in 
the  river,  but  records  have  been  kept  over  long  periods  in 
Barton  Broad  and  Sutton  Broad.  Here,  as  in  Hickling, 
though  to  a greater  extent,  no  clear  evidence  of  a tidal  rise 
and  fall  can  be  detected.  It  was  at  one  time  thought  that 
a rise  and  fall  of  \ inch  could  be  traced  at  Sutton,  but  a closer 
study  of  the  record  throws  much  doubt  on  this  conclusion. 
The  water  does  indeed  rise  and  fall,  but  no  period  can  be 
assigned  to  the  oscillation  which  agrees  with  that  of  a true 
tide. 

In  August  of  this  year  hourly  records  were  made  of  the 
height  of  the  water  at  Sutton  during  the  day  for  a whole 
week,  the  readings  being  taken  with  a float  to  ¥Vnd  inch. 
These  readings  were  then  plotted  on  paper  on  a very  much 
enlarged  scale,  but,  though  on  certain  days  there  was  a 
distinct  appearance  of  a periodic  oscillation,  on  other  days 
nothing  of  the  sort  could  be  traced.  I had  hoped,  by  having 
a tide  gauge  altered  to  record  the  movements  of  the  water  on 
the  natural  scale,  to  be  able  to  decide  this  question  definitely 
for  Sutton  at  all  events,  but  unfortunately  the  alteration  has 
affected  the  working  of  the  instrument,  and  it  has  not  yet  been 
got  into  working  order. 
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Summary  of  all  Observations  without  regard  to 
Lunar  Periods. 


PLACE- 

DURATION. 

RANGE. 

Rise. 

Fall. 

(a)  River  Bure 
Stokesby 

6 h.  3 m. 

6 h.  12  m. 

14.4  ins. 

Muckfleet 

5 h.  50  m. 

6 h.  33  m. 

11. 0 ins. 

Acle  Bridge  . 

5 h.  39  m. 

6 h.  59  m. 

9.2  ins. 

Thurne  Mouth 

5 h.  50  m. 

6 h.  25  m. 

7.3  ins. 

St.  Benet’s  Abbev 

5 h.  23  m. 

6 h.  57  m. 

4.2  ins. 

Ranworth  Cut 

4 h.  45  m. 

6 h.  37  m. 

2.7  ins. 

Horning  Ferry 

5 h.  40  m. 

6 h.  40  m. 

3.4  ins. 

*Woodbastwick 

5 h.  54  m.  ? 

6 h.  30  m.  ? 

2.0  ins. 

*Wroxham 

4 h.  15  m.  ? 

7 h.  0 m.  ? 

2.0  ins. 

(6)  Thurne  River 

At  Womack  Broad 

5 h.  35  m. 

6 h.  30  m. 

5.9  ins. 

Potter  Heigham  . 

5 h.  22  m. 

6 h.  15  m. 

4.9  ins. 

Heigham  Sounds  . 

5 h.  20  m. 

7 h.  5 m. 

1.5 ins- 

(c)  River  Ant 

Ludham  Bridge 

5 h.  25  m. 

6 h.  38  m. 

2.4  ins. 

The  Time  of  High  Water. 

The  time  of  high  water  at  Yarmouth  Bar  can,  of  course, 
be  obtained  from  the  published  tide  tables.  The  time  actually 
observed  often  varies  considerably  from  the  time  predicted, 
owing  to  causes  the  influence  of  which  will  be  discussed  below. 

The  following  table  is  intended  to  show  how  much  time 
elapses  between  high  water  on  Yarmouth  Bar  and  high  water 
at  various  points  in  the  Bure  and  its  tributaries.  It  is  natural 
that,  in  dealing  with  necessarily  scanty  observations  from 
each  separate  point,  the  conclusions  will  be  open  to  error, 
since  the  tides  are  subject  to  so  many  disturbances.  In  order 
to  eliminate  the  error  as  far  as  possible  I have  taken  the 
average  of  all  observations  at  each  place.  The  figure  given 
for  Southtown  Bridge  is  the  average  for  22  months’  records. 

* These  figures,  owing  to  the  irregularity  of  the  movements  of  the 
water,  do  not  pretend  to  accuracy.  They  are  the  nearest  approach 
that  can  be  made  to  connecting  the  movements  with  a tidal  period. 
It  has  not  been  found  possible  to  tabulate  any  Records  from  Hickling 
or  from  above  Ludham  Bridge. 
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PLACE. 

High  Water  later  than 
at  Yarmouth  Bar. 

Distance  fiovu 
Southtown  Bridge. 

(a)  River  Bure 

Southtown  Bridge 

31  m. 

— 

Stokesby 

2 h.  2 m. 

9J  miles 

Muckfleet 

2 h.  16  m. 

10  miles 

Acle  Bridge  . 

2 h.  30  m. 

11 J miles 

Thume  Mouth 

2 h.  52  m. 

14}  miles 

St.  Benet’s  Abbey 

3 h.  25  m. 

16J  miles 

Ranworth  Cut 

3 h.  3i  m. 

17^  miles 

Homing  Ferrv 

4 h.  0 m. 

19  miles 

Woodbastwick 

4 h.  56  m.  ? 

21  £ miles 

Entrance  to  Wroxham 

Broad 

5 h.  27  m.  ? 

23  miles 

(b)  River  Ant 

St.  Benet’s  Abbey 

3 h.  25  m. 

16J  miles 

Ludham  Bridge 

4 h.  5 m. 

17  miles 

(c)  Thurne  River 

Potter  Heigham  Bridge 

3 h.  30  m. 

16$  miles 

Heigham  Sounds  . 

4 h.  3 m. 

18J  miles 

The  Effect  of  Wind  upon  the  Tide. 

The  effect  upon  the  tide  in  the  river  is  probably  entirely 
indirect,  that  is  to  say,  it  does  not  check  or  assist  the  tide  once 
it  has  entered  the  river.  On  the  other  hand,  the  local  effect 
may  be  very  great  upon  the  Broads  themselves,  and  may 
give  rise  to  an  oscillation  of  level  which  might  incorrectly  be 
•called  a tide.  Thus  Mr.  Wheeler  states  (“  Manual  of  Tides 
and  Waves,”  p.  76),  that  “ a gale  blowing  on  one  of  the 
Norfolk  Broads,  half  a mile  across,  caused  a difference  of 
7^  inches  as  between  one  side  and  the  other.” 

The  effect  of  wind  upon  the  river  tides  is  not  one  which  is 
easy  to  show  clearly  from  observations  taken  on  the  river 
itself.  Undoubtedly  the  effect  is  very  great,  but  it  is 
impossible  to  estimate  it  accurately  except  at  times  when 
•the  effect  is  at  its  maximum.  The  irregularities  so  constantly 
•observed  are,  no  doubt,  in  most  cases  due  to  wind,  but  they 
■can  only  be  definitely  referred  to  it  when  the  wind  is  known 
to  have  been  blowing  with  the  force  of  a gale.  Another  source 
•of  difficulty  is  that  the  tides  are  influenced  by  the  conditions 
■of  weather  prevailing  in  the  North  of  England,  which  may 
be  quite  different  from  those  observed  on  the  East  Coast. 

The  most  frequent  cause  of  abnormal  tides  on  our  coast, 
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and  consequently  in  our  rivers,  is  the  prevalence  of  strong 
Northerly  winds,  and  particularly  North-west  winds.  Such 
winds,  blowing  as  they  do  in  the  direction  of  the  flow  of  the 
flood  current,  have  a decided  tendency  to  cause  tides  of 
abnormal  height.  This  is  not  as  a rule  due  to  ah  increase 
in  the  rise  of  the  tide,  but  to  a checking  of  the  ebb,  so  that  at 
low  water  the  level  of  the  water  stands  at  nearly  the  same 
height  as  the  previous  high  water  and  the  next  flood  tide  is 
superimposed  on  it.  The  following  instance  shows  this  very 
well. 


I9°5- 

Height. 

Range. 

Duration. 

Difference  from 
predicted  H.W. 

Wind. 

Jan. 

L. 

w. 

H.  W. 

L.  W.  to 
H.  W. 

L.  W.  to 
H.  W. 

H.W.to 
L.  W. 

Earlier 

Later. 

ft. 

in 

ft. 

in. 

ft.  in. 

h.  m. 

h.  m. 

h.  m. 

m. 

5 

a.m. 

O 

3 

6 

6 

6 3 

6 0 

6 35 

— 

9 

W.N.W.,  light 

p.m. 

O 

5 

6 

7 

6 2 

5 45 

6 20 

— 

6 

6 

a.m. 

O 

2 

5 

IO 

5 8 

6 0 

6 xo 

— 

4 

Westerly,  strong  to  gale 

p.m. 

O 

I 

7 

7 

7 8 

6 5 

5 10 

— 

18 

8 p.m.,  W.N.W.,  mod.  gale 

7 

a.m. 

6 

O 

12 

3 

6 3 

5 0 

8 35 

1 53 

— 

4 a.m.,  N.W.,  heavy  gale 
8 a.m.,  wind  abating 

p.m. 

O 

II 

4 

7 

3 8 

4 25 

7 45 

1 13 

— 

8 p.m.,  S.W.,  strong  breeze 

These  observations,  taken  at  Gorleston  Pier  at  the  time  of 
full  moon,  show  very  strikingly  this  effect  of  a North-westerly 
gale.  It  will  be  seen  that  on  January  6th  high  water  reached 
a height  on  the  scale  of  7 ft.  7 in.,  but  during  the  period  of 
ebb,  which  lasted  5 h.  10  m.,  the  level  fell  only  1 ft.  7 in., 
leaving  the  low  water  level  at  the  height  of  an  ordinary  spring 
tide.  The  succeeding  flood  tide,  flowing  for  only  5 hours 
and  of  quite  normal  range,  consequently  raised  the  level  to 
12  ft.  3 in.,  which  is  quite  exceptional.  The  wind  fell  and 
eventually  changed  to  S.W.,  and  as  a consequence  the  ebb 
continued  for  8 h.  35  m.,  and  practically  restored  normal 
conditions,  even  reversing  them  somewhat,  as  is  shown  by  the 
low  high  water  level  on  the  evening  of  J anuary  7th.  It  is  clear 
that  the  force  of  the  wind  enabled  the  normal  body  of  water  to 
be  brought  up  by  the  flood  in  less  than  normal  time  and 
practically  prevented  the  water  from  ebbing.  Records  of 
this  same  tide  at  Southtown  Bridge  show  that  high  water 
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was  2 h.  15  m.  later  there  than  at  the  Pier,  which  is  44  minutes 
more  than  the  mean.  The  level  of  high  water  was  9 ft.  10J  in., 
and  of  the  succeeding  low  water  3 ft.,  showing  that  normal 
conditions  were  not  so  rapidly  restored  here  as  at  the 
Pier. 

Many  similar  examples  could  be  given  of  the  effect  of 
Northerly  winds.  A very  curious  example  is  found  in  the 
tides  of  Januar}'  31st,  1905.  Low  water  on  January  30th  was 
at  11.40  p.m.  with  a height  of  4 in.  on  the  scale.  The  wind 
during  early  morning  of  January  31st  rose  to  a N.W.  gale, 
and  from  2 a.m.  the  water  ran  continuously  into  the  harbour 
until  6 p.m.,  or  16  hours  in  all.  The  morning  tide  at  6 a.m. 
reached  6 ft.  11  in.,  and  the  level  of  water  fell  only  2 inches 
during  the  ensuing  5 h.  50  m.  It  might  have  been  expected 
that  the  tide  would  then  have  risen  another  full  4 feet  and 
have  reached  11  feet  at  high  water.  As  a matter  of  fact 
the  wind  fell  and  turned  to  West  and  the  next  tide  reached 
7 ft.  9 in.,  which  was  only  a rise  of  one  foot  from  low  water. 
These  two  examples  among  many  show  clearly  the  influence 
of  Northerly  winds  on  the  tide  at  Yarmouth,  but  they  do  not 
show  how  that  influence  is  felt  in  the  river.  The  following 
case  illustrates  the  effect  of  unusual  tides  in  the  river  itself. 

On  September  2nd,  1910,  a tide  gauge  was  set  up  at  Stokesby. 
On  that  day,  and  up  to  at  least  12.30  p.m.  on  September  3rd, 
the  floating  fauna  of  the  river  was  that  characteristic  of  quite 
normal  fresh  water,  and  there  were  considerable  quantities 
of  Diatoms  present.  On  September  3rd  (full  moon)  the  wind, 
which  was  North-west,  began  to  rise  and,  probably  as  a con- 
sequence, the  level  of  high  water  was  about  10  inches  higher 
than  on  the  previous  night ; the  ebb  current  also  flowed 
only  5 h.  43  m.,  which  is  much  less  than  the  normal 
time,  the  flood  current  beginning  only  43  m.  after  low 
water. 

During  the  night  the  wind  rose,  and  during  the  whole  of 
September  4th  a North-west  gale  blew.  High  water  at  noon 
was  then  14  in.  higher  than  on  September  2nd  (see  Fig.  6). 
The  ebb,  however,  after  this  high  water  lasted  7 h.  40  m., 
and  the  next  flood  began  1 h.  50  m.  after  low  water,  the 
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prolonging  of  the  ebb  being  possibly  due  to  the  heavy  rain 
which  fell  in  the  morning  and  no  doubt  caused  great  pressure 


from  above.  But  in  spite  of  the  rain,  there  was,  during  the 
night,  a complete  change  in  the  whole  body  of  water.  Whereas 
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at  noon  on  the  previous  day  the  fauna  was  a purely  fresh-water 
one,  at  noon,  on  September  4th,  it  was  absolutely  marine, 
as  shown  in  the  accompanying  list. 

LIST  OF  SPECIES  TAKEN  AT  STOKESBY. 
September  3rd,  1910.  12.30  p.m.,  about  high  water. 

CLADOCERA. 

Daphnia  longispina. 

Ceriodaphnia  pulchei.la. 

SCAPHOLEBERIS  MUCRONATA. 

Bosmina  longirostris. 

Chydorus  sph.ericus. 

OSTRACODA. 

Notodromas  monacha. 

COPEPODA. 

Cyclops  serrulatus. 

Cyclops  hyalinus. 

Canthocamptus  sp.  ? (lost). 

Eurytemora  lacinulata. 

MALACOSTRACA. 

Neomysis  vulgaris. 

Pal^monetes  varians. 

ROTIFERA. 

CONOCHILUS  VOLVOX. 

Diatoms  present. 

September  4th.  12.30  p.m.,  about  high  water. 
CLADOCERA. 

Ceriodaphnia  pulchella,  x sp. 

OSTRACODA. 


Not  identified. 
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COPEPODA. 

Cyclopina  LITTORALIS. 

Centropages  hamatus. 

Paracalanus  parvus. 

Acartia  discaudata. 

Euterpina  acutifrons. 

TaCHIDIUS  LITTORALIS. 

Peltidium  DEPRESSUM. 

Caligus  rapax. 

MALACOSTRACA. 

Idotea  linearis. 

Gammarus  duebeni. 

Gnathia  maxillaris. 

Heterotanais  gurneyi. 

Neomysis  vulgaris. 

Sph^eroma  rugicauda. 

Macropsis  slabberi. 

Pal.emonetes  varians. 

CIRRIPEDIA. 

Larvae  of  Balanus  sp. 

OTHER  SPECIES. 

OlKOPLEURA  DIOICA. 

Noctiluca  MILIARIS. 

Hormiphora. 

POLYCILET  LARV.E. 

The  salt  water  must  have  reached  far  up  the  river,  for  the 
fauna  was  exactly  the  same  at  dead  low  water.  The  difference 
was  exceedingly  striking,  since  not  only  was  the  water  useless 
for  washing  purposes,  but  it  was  brilliantly  phosphorescent  at 
night.  Conditions,  as  regards  the  fauna,  remained  the  same 
till  September  7th,  when,  though  the  floating  fauna  was  still 
marine,  the  capture  of  a Dragon-fly  larva  and  of  some  floating 
fresh-water  weed  showed  that  fresh-water  was  pushing  its 
way  down.  Unfortunately  I was  unable  to  analyse  the  water 
during  this  period,  but  at  xo  a.m.  on  September  7th,  the  salinity 
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was  705  gr.  per  gallon-undoubtedly  a fall  from  what  it  had  been. 
On  that  day  I left  Stokesby,  and  found  that  even  then  the 
salinity  at  Thurne  Mouth  showed  a strong  admixture  of  salt 
water,  though  at  that  point  fresh-water  species  reappeared. 

The  records  of  the  tides  at  Yarmouth  show  that  the  morning 
tide  of  September  3rd  ran  up  to  7 ft.  7 in.,  or  2 ft.  6 in.  higher 
than  the  previous  one,  but  that  at  3.20  a.m.  on  September  4th, 
low  water  stood  at  2 ft.  6 in.,  and  in  five  hours  the  tide  rose 
to  8 ft.  3 in.  It  was  no  doubt  this  tide  that  drove  such  an 
immense  body  of  salt  water  up  the  river.  It  is,  however, 
possible  that  the  previous  tide  sent  some  up,  and  that  the 
water  was  not  quite  fresh  when  I was  collecting  fresh-water 
species,  but  there  must  have  been  a very  great  change  between 
noon  on  September  3rd  and  noon  on  September  4th.  The 
change  is  all  the  more  striking  from  the  fact  that  on  September 
14th  conditions  were  so  entirely  reversed  that  the  water  was 
entirely  fresh  right  down  to  the  Yacht  Quay  at  Yarmouth. 
A tide  of  exactly  the  same  height  occurred  on  July  7th,  1903, 
and  then  marine  species  were  still  to  be  found  at  Thurne 
Mouth  on  July  13th,  and  the  salinity  even  at  Sutton  was 
above  the  normal. 

The  highest  tides  that  have  been  recorded  at  Yarmouth 
have  occurred  during  the  winter,  high  summer  tides,  so  far 
as  I can  find,  never  reaching  much  above  8 feet.  There  is 
reason  to  believe  that  the  effect  of  the  high  winter  tides  does 
not  extend  further  up  the  river  than  that  of  the  summer 
tides  ; but,  as  the  water  level  is  always  higher  in  winter  than 
in  summer,  it  seems  that  the  amount  of  fresh  water  in  the 
river  determines  the  limit  of  influence  of  the  salt  water.  It 
is,  therefore,  to  be  expected  that  during  winter  the  point  to 
which  salt  water  can  normally  penetrate  will  be  lower  down 
than  in  summer. 

While  the  effect  of  Northerly  winds  in  causing  exceptional 
tides  is  easy  to  demonstrate  the  influence  of  other  winds  is 
not  quite  so  clear.  It  can  be  shown,  however,  that  strong 
South-west  winds  have  the  reverse  effects  to  those  of  North- 
west winds.  For  example,  on  February  10th,  1906,  there  was 
a moderate  gale  from  the  South-west,  the  wind  during  the 
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previous  day  being  from  the  North-west.  The  result  is  shown 
in  the  following  figures  : — 


1906. 

Height. 

Range. 

Duration. 

Difference  from 
predicted  H.W. 

Wind. 

Feb. 

L. 

w. 

H.  w. 

L.  W.  to 
H.  W. 

L.  W.  to 
H.  W. 

H.W.  to 
L.  W. 

Earlier. 

Later. 

ft. 

in. 

it.  in. 

ft.  in. 

h.  m. 

h. 

m. 

m. 

9 

a.m. 

3 

O 

7 3 

4 3 

5 55 

5 

47 

— 

l6 

N.W.,  strong 

p.m. 

I 

5 

7 6 

6 1 

6 33 

6 

40 

— 

15 

(Full  moon) 

IO 

a.m. 

I 

O 

3 0 

4 0 

5 30 

6 

25 

— 

5 

S.W.,  mod.  gale 

p.m. 

2 

6 

4 10 

7 4 

6 0 

6 

IO 

— 

20 

II 

a.m. 

I 

6 

5 5 

6 11 

6 10 

6 

5 

— 

20 

Westerly 

p.m. 

O 

3 

6 9 

6 6 

6 0 

— 

6 

It  is  very  noticeable  that  the  height  of  both  high  and  low 
water  while  the  South-west  wind  was  blowing  was  greatly 
below  the  preceding  and  following  tides. 

Roughly  speaking,  it  may  be  said  of  the  tide  records  at 
Yarmouth,  that  when  the  low  water  level  is  below  zero  it 
will  generally  be  found  that  Southerly  and  Easterly  winds 
prevailed  at  the  time,  whereas,  when  the  level  of  low  water  is 
unusually  high  it  is  almost  invariably  due  to  Northerly  winds. 

As  regards  the  time  of  high  and  low  water,  Northerly  winds 
hold  back  the  ebb  tide  and  often  accelerate  the  flood  so  that 
a long  period  may  elapse  between  high  and  low  water,  the 
duration  of  the  ebb  being  often  prolonged.  The  acceleration 
of  the  flood  often  causes  the  time  of  high  water  to  be  much 
earlier  than  was  predicted. 

On  the  other  hand,  Southerly  winds  do  not  seem  to  have  so 
regular  an  influence.  On  the  whole  their  tendency  is  to  delay 
the  time  of  high  water. 

The  subject  of  ^the  influence  of  winds  upon  tide  is  an 
extremely  difficult  one,  and  it  does  not  appear  possible  to 
predict  the  effect  of  any  wind  with  any  approach  to  certainty. 
I have  given  above  one  or  two  selected  examples  where  the 
influence  is  most  clearly  shown,  but  there  are  innumerable 
cases  where  disturbances  of  the  tide  do  not  seem  traceable 
to  the  conditions  of  weather  prevailing.  The  effect  of 
atmospheric  pressure  I have  not  attempted  to  deal  with  ; 
an  interesting  discussion  of  this  subject  will  be  found  in  Mr. 
Wheeler’s  ‘ Practical  Manual  of  Tides  and  Waves.’  p.  85. 
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XI. 

TIDAL  ACTION  IN  THE  BURE 
AND  ITS  TRIBUTARIES. 

By  A.  G.  Innes,  B.A.  (Oxon.),  Ph.D.  (Zurich). 

(Communicated  by  Mr.  R.  Gurney.) 

Read  28th  February,  1911. 

SECTION  I. 

Introductory. 

The  following  paper  is  an  attempt  to  trace  the  extent  to 
which  the  chemical  composition  of  the  water  of  the  River 
Bure  is  affected  by  the  ebb  and  flow  of  the  tide  at  Yarmouth, 
and  to  examine  the  secondary  effects  produced  in  the  higher 
reaches  of  the  river  and  its  tributaries  the  Ant  and  the  Thurne 
River. 

Observations  bearing  on  this  question  have  been  made  for 
several  years  at  Sutton  Broad  Laboratory,  and  full  records 
of  the  results  kept.  Further  investigations  were  undertaken 
by  Mr.  H.  Peel  in  the  Spring  of  1906,  as  well  as  by  the  present 
author  in  the  Autumn  of  the  same  year.  In  this  year  also  the 
Great  Yarmouth  Waterworks  and  the  Lowestoft  Water  and 
Gas  Companies  sought  Parliamentary  powers  to  supply 
Yarmouth  with  water  from  the  River  Bure.  The  speeches 
made,  and  the  evidence  taken,  which  are  published  as  Parlia- 
mentary papers,  contain  a great  deal  of  matter  bearing  upon 
the  question  of  tidal  action  in  this  region.  Of  great  importance, 
also,  is  the  work  of  Mr.  Francis  Sutton,  in  connection  with  the 
Hickling  Broad  Case  in  1892.  Some  of  his  results  are  published 
here  by  the  kind  permission  of  Messrs.  Worship  and  Rising. 

The  conclusions  arrived  at  are  in  each  case  based  upon  the 
results  of  chemical  analyses  of  the  waters  under  consideration, 
and  the  present  paper  will,  therefore,  consist  in  the  repro- 
duction of  these  results  of  analyses  with  some  discussion  of 
the  inferences  to  be  drawn  from  them. 
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Matter  borrowed  from  the  above-mentioned  sources  has 
been  duly  acknowledged,  either  in  the  text,  or  in  foot-notes. 
Where  no  such  acknowledgment  appears,  the  results  have 
been  taken  from  the  author’s  own  work  at  the  Sutton  Broad 
Laboratory. 

The  Salinity  is  caused  by  common  salt  (Sodium  Chloride) 
and,  to  a lesser  extent,  by  Magnesium  Chloride  and  by  Calcium 
Chloride.  The  best  and  most  usual  method  of  expressing 
salinity  is  to  state  the  total  amount  of  Chlorine  present  in  the 
form  of  the  above  chlorides  without  regard  to  the  question 
as  to  the  proportion  in  which  it  is  shared  among  the  three 
bases,  Soda,  Magnesia,  and  Lime.  Adopting  this  plan,  and 
making  use  of  British  units,  all  the  salinities  in  the  following 
pages  have  been  expressed  in  grains  of  Chlorine  (as  Chlorides) 
per  gallon  of  water — (i  gallon=70,ooo  grains). 

The  Hardness,  whether  Temporary  or  Permanent,  has  been 
expressed  in  English  degrees,  i.e.,  as  grains  of  Calcium  Car- 
bonate per  gallon.  All  other  substances  which  can  contribute 
to  the  hardness  have,  for  purposes  of  calculation,  been 
expressed  as  Calcium  Carbonate. 

The  subject  divides  itself  naturally  into  sections  as 
follows  : — 

The  Bure  below  Thurne  Mouth  . . Section  II. 

The  Thurne  River  ....  Section  III. 

The  Bure  above  Thurne  Mouth  . . Section  IV. 

The  Ant  . . . . . . - Section  V. 

To  these  has  been  added  a section  on 

Abnormal  Tides  ....  Section  VI. 


SECTION  II. 

The  Bure  below  Thurne  Mouth. 

In  Table  I.  several  series  of  analyses  of  waters  from  this 
section  of  the  river  are  reproduced.  Table  II.  contains  an 
investigation  of  the  whole  stretch  from  Thurne  Mouth  to 
Yarmouth.  Of  the  two  parts  of  this  table,  the  first  deals 
with  the  river  as  far  down  as  Acle  Bridge,  the  second  with 
the  stretch  from  Acle  to  Yarmouth. 


TABLE  I.— RIVER  BURE. 
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Mouth  of  Bure  . 

Bure  above  highest 
sewage  outfall  at 
Yarmouth 

Three-Mile  House  . 

Five-Mile  House 

Stokesby 

Acle  Bridge  . 

Above  junction  with 
Thurne 

At  Horning  Intake 

Table  I.,  compiled  from  Tables  published  in  Minutes  of  Evidence  on  Great  Yarmouth  Waterworks,  etc.,  Bill. 

(1)  House  of  Commons,  20th  July,  1906,  Appendix,  pp.  116,  1 17,  and  (2)  House  of  Lords,  26th  June,  1906,  pp.  52,  53. 
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TABLE  II.— RIVER  BURE. 


October  1st  and  2nd,  1906. 
(Part  I.) 


Place  where  Sample  was  taken. 

Going  down  Stream, 
October  1st. 

Going  up  Stream. 
October  2nd. 

Sample 
taken  at 

Salinity. 

Sample 
taken  at 

Salinity. 

Thurne  Mouth 

P.M. 

5 5 

7.6 

P.M. 

1 35 

9.22 

First  Windmill  below  Thurne 
Mouth  .... 

5 30 

8-54 



Second  Windmill  below  Thurne 
Mouth  .... 

1 25 

10.05 

Third  Windmill  below  Thurne 
Mouth  .... 

6 0 

9-39 

10.23 

Upton  Dike  .... 

— 

— 

1 5 

10.95 

300  yards  above  Acle  Bridge  . 

6 25 

10.03 

— 

— 

*Acle  Bridge  .... 

6 45 

IO. II 

High  Water  at  Yarmouth  Bar,  October  1st,  8.1  a.m.,  8.20  p.ra. ; 
October  2nd,  8.40  a.m.,  8.59  p.m. 

* Further  tests  at  intervals  for  the  next  hour  showed  no  appreciable 
change  in  the  Salinity  at  Acle  Bridge. 

TABLE  II.— RIVER  BURE. 


October  2nd,  1906.* 
(Part  II.) 


Going  down  Stream, 

Going  up 

Stream. 

Place  where  Sample  was  taken. 

Sample 
taken  at 

Salinity. 

Sample 
taken  at 

Salinity. 

200  yards  above  Acle  Bridge  . 

A.M* 



P.M. 

12  50 

12.73 

Acle  Dike  .... 

1 58 

n.65 

12  25 

1515 

Muckfleet  .... 

2 5 

12.48 

— 

17-39 

Stokesby  Ferry 

2 12 

14.00 

NOON. 

12  O 

18.71 

Tunstall  Dike 

2 30 

15-33 

11  45 

21.12 

Stracey  Arms. 

2 45 

16.48 

11  25 

26.4 

Herringby  .... 

— 

— 

II  20 

140.6 

Six-Mile  House 

3 5 

21.00 

10  45 

253-7 

Between  two  Mills  opposite  one 
another  .... 



_ 

_ 

356.7 

Five-Mile  House 

3 15 

46.20 

10  30 

408.3 

At  a northerly  bend  in  the  river 

— 

— 

IO  22 

546-5 

Four-Mile  House 

3 25 

131-7 

•10  15 

847-3 

Three-Mile  House  . 

3 40 

383-5 

9 55 

1095. 

Two-Mile  House 

3 55 

1102. 

9 30 

1232. 

* High  Water  at  Yarmouth  Bar,  October  2nd,  1906. 
(1)  8.40  a.m. ; (2)  8.59  p.m. 
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The  results  show  the  state  of  the  river  on  various 
dates,  and  with  the  tide  at  various  stages  of  the  ebb  and 
flow. 

As  one  follows  the  change  in  the  salinity  down  the  river, 
one  point  of  great  importance  comes  to  light.  It  will  be  seen 
that,  while  the  rise  is  very  slow  down  to  Acle,  it  becomes 
rapid  near  this  point.  Acle  must  accordingly  be  regarded 
as  marking  approximately  the  upper  limit  of  tidal  salt  water 
in  the  Bure.  This  conclusion  is  borne  out  by  all  other  work 
recorded  and  must  be  regarded  as  established.  Mr.  Robert 
Gurney  (this  Journal,  1904,  p.  638)  states,  “ For  the  Bure 
at  all  events  it  can  be  stated  that  the  salt  water  does  not 
normally  reach  higher  than  Acle  Bridge.”  Dr.  Otto  Hehner, 
giving  evidence  in  the  Great  Yarmouth  Waterworks  Case 
says  (Minutes  of  Evidence,  House  of  Lords,  26th  June,  1906, 
p.  25),  “ About  four  miles  above  the  mouth  of  the  Bure  the 
sea  water  practically  came  to  a sudden  stop.  The  sea  water 
. . . . pushed  ....  the  fresh  water  in  front  of  it,  and 
then  it  came  to  an  almost  abrupt  stop.  The  point  where  it 
comes  to  a stop  of  course  would  vary  with  the  height  of  the 
tide,  but  under  the  conditions  I investigated  it  was  4 to  5 
miles  above  the  mouth  of  the  Bure.  At  Stokesby,  which  is 
12  miles  above  the  mouth  of  the  Bure,  I never  found  more 
than  about  2 per  cent,  of  sea  water.” 

Mr.  Charles  Hawksley  said  (Minutes  of  Evidence,  26th 
June,  1906,  p.  12),  “ The  salt  water  enters  the  Bure  and  flows 
along  it  perhaps  for  12  miles,  not  more  except  under  extra- 
ordinary circumstances.”  Other  estimates  place  the  limit 
at  8 miles  up  the  river  (on  April  24th,  1906)  and  5f  miles 
up  (ibid.,  p.  28),  but  none  of  them  fix  it  above  Acle. 

It  follows  from  the  above  that  the  whole  of  the  Bure 
system  above  Acle  is  beyond  the  reach  of  the  tidal  salt  water. 
Accordingly  the  presence  of  salt  in  the  Bure  above  this  point 
or  in  the  Thurne  River  and  the  Broads  connected  with  it 
must  be  attributed  to  some  other  source  than  the  direct 
action  of  the  tide  at  Yarmouth. 

Beyond  this  limit  the  only  effect  of  the  tide  is  a secondary 
one,  namely  the  driving  back  of  the  waters  towards  the 
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junction  with  the  Thurne  River,  thus  temporarily  reversing 
its  ordinary  direction  of  flow.  The  River,  above  Acle,  can 
therefore  only  be  called  “ tidal  ” in  a restricted  sense.  The 
term  “ Tidal  river  ” appears  capable  of  various  interpretations. 
According  to  one  witness  in  the  Great  Yarmouth  Waterworks 
Case  (Minutes  of  Evidence,  House  of  Lords,  26th  June,  1906, 
p.  12),  “ Fresh  water  is  frequently  tidal,  and  it  is  tidal  here. 
It  may  be,  as  in  some  of  the  great  lakes  in  America,  for 
instance,  tidal  owing  to  the  moon’s  action,  as  it  is  in  the  sea, 
although  perfectly  fresh  ; or  it  may  be,  as  here,  tidal  owing 
to  the  salt  water  coming  into  the  lower  reaches  and  holding 
up  and  pushing  back  the  water  in  the  higher  reaches.” 

The  essential  feature  of  “ tidal  action  ” would  seem  to  be 
that  the  rise  and  fall  should  be  regular,  and  corresponding 
in  period  to  the  rise  and  fall  in  the  ocean. 

Summarising  the  above  conclusions,  the  tidal  action  in 
the  Bure  below  Thurne  Mouth  is  a two-fold  one.  It  consists 
firstly  in  an  ebb  and  flow  of  salt  water,  the  presence  of  which 
can  be  detected  in  the  river  as  far  up  as  Acle,  but  no  further. 
Secondly,  there  is,  above  Acle,  the  backing  up  of  fresh  water 
already  described. 

SECTION  III. 

The  Thurne  River. 

Table  III.  shows  the  salinity  of  the  waters  of  the  Thurne 
River  from  the  mouth  up  to  Candle  Dike,  and  thence 
through  Deep  Dike,  Whitesley  and  Hickling  Broad.  The 
samples  were  collected  on  upward  and  downward  journeys 
made  on  September  12th,  1906.  On  the  same  day  a journey 
was  made  up  Meadow  Dike  to  Horsey  Mere,  and  the  analyses 
of  the  samples  obtained  are  recorded  in  the  same  table. 

The  results  show  that  on  entering  the  Thurne  River  one 
finds  a rapid  rise  in  salinity  to  about  29  grains  of  Chlorine  per 
gallon,  or  roughly  twice  the  amount  found  in  the  Bure  below 
the  confluence. 
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TABLE  III. — THURNE  RIVER. 


September  12th,  1906. 


Sample  taken  at 

Going  up  Stream. 

Going  down  Stream. 

Time. 

Salinity. 

Time. 

Salinity. 

Thurne  Mouth 

NOON. 
12  O 

5-73 

P.M. 

4 16 

10.02 

About  200  yards  above  Thurne 
Staithe  .... 

— 

4 9 

19.22 

Cut  to  Womack  Water  . 

12  20 

19-3 

3 59 

20.79 

Potter  Heigham  Bridge  . 

12  43 

23.67 

3 48 

25.10 

Half-way  between  Potter 

Heigham  and  Candle  Dike  . 

12  52 

25-77 

3 27 

28.12 

Entrance  to  Candle  Dike 

1 3 

28-57 

3 18 

46.66 

Lower  end  of  Heigham  Sounds 

I IO 

25-34 

3 12 

31-56 

Lower  end  of  Meadow  Dike 

2 3 

50.08 

3 ° 

42.65 

Deep  Dike  .... 

I 20 

43-73 

Whiteslev  .... 

1 23 

46-56 

— 

— 

Lower  end  of  Hickling  Broad  . 

1 55 

46.20 

— 

— 

Meadow  Dike,  near  Horsey 
Mere  .... 

2 25 

51-43 



In  Horsey  Mere 

2 36 

53-8 

High  Water  at  Thurne  Mouth  about  6 a.m. 

Continuing  up  the  Thurne  River  there  is  a further  steady 
rise,  and  when  Deep  Dike  is  reached  one  finds  over  40  grains 
to  the  gallon.  Since  no  salt  water  from  Yarmouth  gets  beyond 
Acle  the  Thurne  River  must  be  regarded  as  tidally  isolated, 
being  cut  off  from  the  sea  by  the  reach  of  the  Bure  between 
Acle  and  Thurne  Mouth.  In  view  of  this,  the  high  salinities 
recorded  in  Table  III.  can  only  be  due  to  the  saline  character 
of  the  Broads  at  the  head  of  the  river.  Certain  of  the  Broads 
were  fully  investigated  by  Mr.  Sutton,  in  1892,  in  connection 
with  the  Hickling  Broad  Case.  These  results  are  reproduced 
here  in  Tables  IV.,  V.,  and  VI. 

TABLE  IV.— HICKLING  BROAD  (F.  Sutton). 


January  30th,  1892. 


Time. 

Sample  taken  from 

Salinity. 

Nudd’s  Corner  ...... 

32.93 

— 

Mid  Channel  ....... 

34-29 

— 

Deep-Go  Dike  ....... 

48.19 

Barber’s  Drain  (a  dike  inside  the  banks  and  un- 
connected with  the  Broad)  .... 

Nudd’s  Well 

16.43 

25-75 

Hill  Common  Drain  (a  dike  unconnected  with  the 
Broad)  ........ 

4-95 
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TABLE  V.— HICKLING  BROAD  (F.  Sutton). 
March  7th,  1902. 


Time. 

Sample  taken  from 

Salinity. 

II  15 

Middle  of  Hickling  Broad 

32.98 

Top 

Sample. 

Bottom 

Sample. 

i n 30 

Entrance  to  Deep-Go  Dike  from  Broad 

41-38 

44.00 

12  15 

Horsey  Mere  ...... 

49-83 

— 

12  45 

Heigham  Sounds  ..... 

44-99 

Bottom 

Sample. 

I O 

Heigham  Sounds,  near  Candle  Dike  . 

— 

53-36 

1 15 

Kendal  Dike,  near  entrance  to  Sounds 

46.98 

Top 

Sample. 

Bottom 

Sample. 

1 30 

Candle  Dike,  half-way  to  Hundred  Stream 

44-99 

46.98 

2 30 

Potter  Heigham  Bridge  .... 

43-51 

— 

TABLE  VI.— HICKLING  BROAD,  etc.  (F.  Sutton). 
March  17th,  1892. 

Tide  at  § Ebb. 


At 

Sample  taken  from 

Top. 

Bottom. 

9 

3° 

Bure,  quarter-mile  below  Thurne  Mouth 

8.62 

8.62 

9 

45 

Bure,  quarter-mile  above  Thurne  Mouth 

3-°9 

3-09 

IO 

O 

Half-way  up  Hundred  Stream,  between 

Thurne  Mouth  and  Repps  Bridge  . 

35-09 

35-55 

IO 

30 

Repps  Bridge  ...... 

35-9 

35-9 

IO 

50 

Entrance  to  Candle  Dike  .... 

45-0 

45-o 

II 

O 

Engine  House,  Candle  Dike 

45-o 

45.28 

II 

5 

Heigham  Sounds  ..... 

49.10 

49-47 

1 1 

15 

Deep  Dike  ...... 

45-o 

45-o 

II 

20 

Deep-Go  Dike  ..... 

42.II 

42.II 

II 

30 

Hickling  Broad,  against  Second  post  . 

39.26 

40-33 

II 

35 

One-third  way  across  Hickling  Broad 

39.26 

4°-33 

II 

40 

Mid-channel,  Hickling  Broad 

39.26 

4°-33 

II 

45 

Top  of  Broad,  near  Catfield  Channel  . 

35-09 

34.28 

12 

15 

Middle  of  Horsey  Mere  .... 

64-57 

64-57 

12 

30 

Mouth  of  Palling  Cut  .... 

33-67 

58.96 

12 

40 

Half-way  down  Meadow  Dike  . 

51-94 

60.28 

2 

0 

Hundred  Stream,  above  Candle  Dike 

45-0 

45-o 
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The  source  of  the  salt  found  in  the  Thurne  River  is  clearly 
shown. 

Discussing  Tables  IV.  and  V.,  Mr.  Sutton  says,  “The  above 
results  indicated  the  existence  of  salt  springs  in  Hickling 
Broad  and  Horsey  Mere.”  Table  VI.  contains  analyses  made 
by  him  to  locate  these  springs  more  precisely. 

He  says  of  Table  VI.,  “ It  is  clearly  evident  from  the  above 
that  the  salt  comes  from  Horsey  Mere.  That  it  finds  its  way 
down  *Motley  Dike  into  the  Sounds,  where  it  becomes  some- 
what diluted  as  it  proceeds  down  Kendal  Dike  to  the  Hundred 
Stream.  That  at  Thurne  Mouth  it  meets  the  large  body  of 
water  coming  down  the  Bure,  and  so  fresh  is  the  latter,  con- 
taining only  5 grains  of  salt  per  gallon,  that  it  reduces  the 
proportion  of  salt  in  the  confluent  waters  to  rather  under 
14  grains  per  gallon. 

“ That  the  Horsey  salt  water  is  evidently  backed  up  by 
the  narrow  outfall  through  Kendal  Dike,  and  so  finds  its 
way  through  Deep  Dike,  Whitesley  and  Deep-Go  Dike  into 
Hickling  Broad,  where  there  are  probably  salt  springs  also, 
but  containing  much  less  salt  than  at  Horsey. 

“ That  from  their  nearness  to  the  sea  such  large  tracts  of 
water  as  Horsey  Mere  and  Hickling  Broad  would  absorb 
a certain  amount  of  salt  from  the  atrftosphere,  but  that  this 
circumstance  would  not  account  for  the  quantity  found  on 
analysis  ....  That  it  is  beyond  question  that  the  salt  in 
Hickling  Broad  is  not  due  to  tidal  influence.”  Mr.  Sutton 
considers  that  the  salt  finds  its  way  into  the  Broads  by  means 
of  salt  springs  ; but  as  only  two  cases  are  recorded  where  the 
salinity  at  the  bottom  of  the  Broad  is  markedly  higher  than 
it  is  at  the  surface  it  would  seem  equally  probable  that  it  is 
due  to  a general  percolation  of  salt  water  through  the  sub- 
soil, differing  in  extent  in  the  various  Broads,  but  fairly 
uniform  in  any  one  Broad. 

The  amount  of  salt  found  in  Hickling  corresponds  roughly 
to  an  admixture  of  about  2—3  per  cent,  of  sea  water.  As  we 

* This  Dike  is  known  also  as  Meadow  Dike  and  Kendal  Dike  as 
Candle  Dike.  The  Thurne  River  is  sometimes  called  the  Hundred 
Stream,  dividing  as  it  does  the  Hundreds  of  Flegg  and  Happing. 
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have  seen  above,  Mr.  Sutton  regards  it  as  improbable  that  the 
Broad  water  could  have  derived  this  amount  of  salt  from  the 
atmosphere. 

In  this  connection  we  are  indebted  to  Mr.  Rising  for  the 
following  note  : — “ The  higher  salinity  of  the  Broads  near  the 
sea  is  also  attributed  by  chemists  to  the  prevalence,  at  times, 
of  dense  sea  fogs,  which  cling  to  the  reed  beds  and  leave  a salt 
deposit.”  There  can  be  little  doubt  that  all  the  salt  deposited 
out  of  the  sea  fogs  on  an  extensive  tract  of  reed-grown  marsh 
land  finds  its  way  into  the  Broad  owing  to  the  action  of  rain. 
Taking  this  into  consideration  the  observed  salinity  might 
certainly  be  accounted  for  in  this  way.  Mr.  Rising  continues  : 
— “ Horsey  Mere  is  also  fed  by  drainage  mills  which  pump  the 
water  from  a large  area  of  marsh  land  formerly  inundated  by 
the  sea,  and  no  doubt  impregnated  with  saline  matter.”  It 
is  worthy  of  note  that  the  Broads  near  the  sea  like  Horsey 
Mere  have  a higher  salinity  than  Broads  further  inland  like 
Hickling.  Barton  Broad,  still  further  away  from  the  sea,  has 
a slightly  higher  salinity  than  the  waters  of  the  Ant  imme- 
diately above  it,  due  no  doubt  to  the  same  influences  which 
cause  the  high  salinity  of  the  Broads  of  the  Hickling  group. 
These  influences  are  thus  at  work  over  an  area  which  includes 
both  the  Broads  of  the  Thurne  River,  and  Barton  Broad  on 
the  Ant,  but  their  effects  become  much  less  marked  as  one 
proceeds  inland  from  the  coast.  This  could  be  explained  by 
the  theory  of  “ percolation  through  the  sub-soil,”  but  it 
agrees  quite  as  well  with  the  “ sea  fog  ” theory.  A final 
decision  on  the  point  seems  hardly  possible  on  such  data  as 
are  at  present  available. 

The  salt  found  in  the  Thurne  River  having  thus  been  traced 
to  its  source  in  the  Broads  of  the  Hickling  group,  it  only 
remains  to  explain  the  steady  fall  in  salinity  as  the  river  is 
descended.  Two  causes  contribute  to  this  ; first,  the  dilution 
of  the  salt  water  by  the  numerous  dikes  and  mills  which 
discharge  fresh  water  into  it,  and,  secondly,  the  entry  of  fresh 
water  from  the  Thurne  Mouth  to  Acle  stretch  of  the  Bure, 
which  water  has  already  been  shown  to  be  pushed  up  by  the 
rising  tide,  and  which  divides  itself  at  Thurne  Mouth,  one 
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portion  going  further  up  the  Bure,  the  other  up  the  Thurne 
River. 

The  latter  action  at  the  Thurne-Bure  junction  was  studied 
by  Mr.  Lincolne  Sutton  in  connection  with  the  Yarmouth 
Waterworks  Case.  (See  Minutes  of  Evidence  before  the  House 
of  Commons,  20th  July,  1906,  pp.  105,  126,  127.) 

In  the  Thurne  River  it  was  found  that  as  the  tide  ebbed 
the  salinity  of  the  river  rose  at  one  place  from  12  to  32  grains 
per  gallon,  thus  proving  that  the  ebb  down  the  Thurne  River 
raises  the  salinity.  The  converse  may  fairly  be  inferred. 

The  waters  of  the  Thurne  River  are  thus  salt  at  their  source, 
and  are  diluted  on  their  passage  down  the  river,  partly  by 
Bure  water  pushed  up  by  the  rising  tide. 

SECTION  IV. 

The  Bure  above  Thurne  Mouth. 

Table  VII.  illustrates  the  character  of  the  waters  of  the 
Bure  in  its  upper  reaches. 


TABLE  VII.— RIVER  BURE. 


On  1st  Dec., 
1905. 

On  23rd  Feb. 
1906. 

On 

12th  July,  1906. 

Sample  taken  at 

Salinity. 

Total 

Hardness. 

Salinity. 

Total 

Hardness. 

Salinity. 

Temporary 

Hardness. 

Permanent 

Hardness. 

At 

Belaugh  .... 

— 

— 

4.6 

24.O 

- 1 

— 

— 

— 

Quarter-mile  below  Belaugh 

— 

— 

— 

— 

4.IO 

16.3 

7.2 

3 0 

Little  Hautbois  Bridge 

4.4 

21.8 

4-5 

25.0 

— 

— 

— 

— 

Horstead  Mill  . 

4.4 

21.7 

Above  Wroxham  Village  . 

4.4 

21.7 

4.4 

23.6 

— 

— 

— 

A.M. 

Below  Boats  at  Wroxham 

— 

— 

— 

— 

4.IO 

16. 1 

8.0 

11  15 

Half-mile  below  Wroxham 

4.6 

22.0 





4-35 

16.0 

7.0 

12  IO 

Horning  Ferry 

5-4 

22.1 

— 

— 

— 

— 

Horning  (Proposed  Intake) 

5-4 

22.4 

4-5 

22.1 

4.40 

15-4 

6.8 

12  40 

Table  VII.  compiled  from  Tables  published  in  Minutes  of  Evidence, 
Great  Yarmouth  Waterworks,  etc.,  Bill,  House  of  Commons,  July  20th, 
1906,  pp.  119 — 122. 
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It  will  be  seen  that  the  waters  are  moderately  hard,  but 
that  they  possess  a low  degree  of  salinity. 

A table  of  results  (Table  VIII.)  showing  the  character  of 
the  waters  of  the  Bure  Broads  is  also  appended.  Both  the 
Broad  waters  and  the  river  waters  in  this  region  are  perfectly 
normal  fresh  waters. 


TABLE  VIII. 

VARIOUS  BROADS  ON  RIVER  BURE. 


Date. 

Broad. 

; Salinity. 

Temporary 

Hardness. 

Permanent 

Hardness. 

Nov.,  1906 

South  Walsham  Broad 

6.44 

12.63 

3-6 

Nov.,  1906 

Ranworth  Broad 

j 4.93 

10.36 

3-i 

April,  1906 

Ranworth  Broad 

12.8 

Nov.,  1906 

Wroxham  Broad 

2.84 

II. 12 

2.4 

Nov.,  1906 

Salhouse  Broad 

2.79 

10.50 

3-i 

April,  1906 

*(Little)  Hoveton  Broad 

5.1 

IO. I 

2.8 

* Analysis  by  Mr.  H.  Peel. 


Lower  down,  i.e.,  below  Horning,  the  water  is  found  to 
have  a perceptibly  higher  degree  of  salinity,  and  the  increase 
is  still  more  noticeable  when  the  confluence  with  the  Thurne 
is  approached. 

The  increase  is  due,  first  to  the  entry  of  the  waters  of  the 
Ant,  which  will  be  shown  in  the  next  section  to  contain 
8 — io  grains  of  Chlorine  per  gallon  on  the  average,  whereas 
the  Bure  at  Ant  Mouth  has  a salinity  of  5 — 6 grains  only ; 
and  secondly  to  salt  water  which  has  been  backed  up  by  the 
rising  tide.  The  salt  water,  driven  back  from  the  Thurne 
Mouth  to  Acle  stretch  of  the  Bure,  was  shown  in  the  preceding 
section  to  be  diluted  Thurne  water  and  not  sea  water.  The 
establishment  of  this  fact  was  of  great  importance  in  the  Great 
Yarmouth  Waterworks  Case.  The  Waterworks  Company 
proposed  to  construct  an  intake  at  Horning,  and  to  carry 
the  Bure  water  from  that  point  through  pipes  to  Ormesby 
and  thence  to  Yarmouth  for  domestic  use.  It  thus  became 
necessary  to  prove  that  the  high  salinity  sometimes  observed 
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at  Horning  was  due  to  “ backed-up  ” water  from  the  Thurne 
River  and  not  to  Yarmouth  sea-water.  Yarmouth  sea- water 
may  contain  sewage,  whereas  the  Thurne  waters  are  not 
appreciably  contaminated  ; hence,  if  the  salt  found  could  be 
shown  to  have  come  from  the  Thurne  River  its  presence  need 
not  be  regarded  as  a sign  that  the  water  is  unfit  to  drink. 

To  establish  this  Mr.  Lincolne  Sutton  made  simultaneous 
tests  at  Thurne  Mouth.  Samples  were  taken  every  hour  at 
each  of  three  stations,  one  on  the  Thurne  River  and  one  on 
the  Bure — both  above  the  junction,  while  the  third  was  on 
the  Bure  below  the  junction.  Mr.  Sutton  said  (Minutes 
of  Evidence,  Great  Yarmouth  Waterworks  Bill,  House  of 
Commons,  July  20th,  1906,  p.  104),  “The  first  series,  which 
I took  in  January  (1906),  proved  most  conclusively  that 
the  Thurne  waters  back  up  towards  the  intake  and  affect 
the  minor  variations  in  salinity  at  that  point.” 

Describing  the  tests  made  by  him  on  January  28th,  1906, 
Mr.  Sutton  said  (ibid.,  p.  105),  that  at  the  middle  of  the  ebb 
(5  p.m.),  “The  salinity  of  the  Thurne  was  14.7,  and  of  the  Bure 
towards  the  intake  4.9,  and  of  the  mixed  waters  9.2. 

“ A little  later,  at  the  bottom  of  the  ebb,  the  salinity  of  the 
Thurne  rose  from  14  to  19,  the  Bure  towards  the  intake  was 
5.6  only,  and  the  mixed  waters  9.2.  When  we  get  to  the  next 
period,  ix  p.m.,  at  the  beginning  of  the  flow,  when  the  tide 
had  turned,  and  was  beginning  to  bring  back  the  mixed  water, 
some  flowing  up  the  Thurne  River,  and  some  towards  the 
intake,  we  find  the  salinities  practically  identical,  8.4,  8.2, 
and  8.7.  So  that  the  salinity  towards  the  intake  had  risen  from 
4.9,  the  first  test,  to  8.2,  conclusively  due  entirety  to  the 
influence  of  the  Thurne  water.” 

In  the  tests  made  in  February,  1906,  “ the  salinity  of  the 
Thurne  was  as  high  as  32.  It  was  increased  from  12  at  the 
beginning  of  the  ebb,  and  the  water  came  down  to  32  at  the 
bottom  of  the  ebb,  while  the  salinity  towards  the  intake  was 
in  one  case  6.4  and  in  the  other  3.8.  That  is  to  say,  the 
ebb  down  the  Bure  towards  Thurne  Mouth  reduced  the  salinity, 
while  the  ebb  down  the  Thurne  towards  the  sea  raised  the 
salinity.” 
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SECTION  V. 

The  Ant. 

The  results  embodied  in  Tables  IX.,  X.,  and  XI.  give  some 
idea  of  the  character  of  the  waters  of  the  Ant. 

TABLE  IX.— RIVER  ANT, 

Above  Junction  with  Stalham  Dike. 


Sample  from 

Temporary 

Hardness. 

Permanent 

Hardness. 

Salinity. 

North  Walsham  and  Dilham  Canal 

12.9 

3-2 

3-2 

River  Ant,  above  junction  with  above 

15-9 

3-3 

3-3 

Wayford  Bridge  .... 

14.0 

3-i 

3-1 

Half-mile  above  junction  with  Stalham 
Dike  ...... 

12.9 

3-6 

3-i 

A few  yards  above  junction  with  Stal- 
ham Dike  ..... 

— 

3-6 

Samples  taken  August  28th,  1906,  6-7  p.m. 


TABLE  X.— RIVER  ANT  AND  BARTON  BROAD. 
November  2nd,  1906. 


Sample  taken  at 

At 

Har 

Temporary 

dness. 

Permanent. 

Salinity. 

Eel  Set,  about  100  yards  below 

A 

M. 

junction  w.  Stalham  River  . 

IO 

9 

13.6 

2.7 

3-71 

Opposite  New  Pumping  Mill  . 

13-3 

2.8 

Opposite  Muddy  Dike 

IO 

14 

— 

— 

3-71 

Opposite  Cut  to  Barton  Village 

IO 

19 

13-5 

3-i 

3-75 

Barton  Broad — First  Posts 

IO 

24 

13-3 

3-6 

3-9i 

Middle  of  Broad 

IO 

35 

4.68 

Ant  Outflow  from  Broad  . 

IO 

43 

9-7 

3-1 

5-65 

In  a Backwater  at  lower  end 

of  Broad  .... 

IO 

53 

— 

— 

6.46 

Herons’  Carr 

II 

4 

— 

— 

. 6.39 

In  the  Channel  to  Neatishead  . 

II 

12 

— 

— 

5-83 

Near  Neatishead 

II 

17 

— 

— 

4.08 

Near  Barton  Village 

II 

53 

12.8 

2.8 

4-5i 

In  Cut  connecting  River  Ant  to 

Barton  Village  . 

II 

57 

— 

3-85 

s 2 
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TABLE  XI.— RIVER  ANT, 

Below  Barton  Broad,  September  12th,  1906. 


Sample  taken  from 

Going  down  Stream. 

Going  up  Stream. 

At 

Salinity. 

At 

Salinity. 

A.M. 

P.M. 

Outflow  of  Ant  from  Barton 

Broad  .... 

IO  4O 

7-33 

5 42 

7-33 

Irstead  ..... 

— 

— 

5 35 

9.01 

Opposite  Crome’s  Broad  . 

10  55 

•8.01 

5 26 

7-99 

Opposite  How  Hill  Farm 

— 

— 

5 21 

7.96 

Third  Windmill  above  Ludham 

Bridge  .... 

— 

— 

5 10 

7-93 

Second  Windmill  above  Ludham 

Bridge  .... 

— 

— 

5 5 

8.00 

Ludham  Bridge 

11  25 

8.52 

4 54 

8.16 

At  Hundred  Dike  . 

11  30 

8.25 

— 

Ant  Mouth  .... 

11  35 

4-03 

4 43 

6.17 

They  deal  respectively  with  the  portions  of  the  river 
lying 

(1)  Above  the  Junction  with  Stalham  Channel  (Table  IX.). 

(2)  From  this  junction  down  to,  and  including,  Barton 

Broad  (Table  X.). 

(3)  Below  Barton  Broad,  down  to  Ant  Mouth. 

All  these  are  seen  to  contain  normal  fresh  waters,  with  a 
strong  general  resemblance  to  those  found  in  the  upper  reaches 
of  the  Bure.  The  Permanent  Hardness  is  somewhat  lower 
that  is  usually  found  in  the  latter  river.  An  average  figure 
for  the  Ant  is  3 — 4 degrees,  but  in  the  Bure  8 — 10  degrees 
are  frequently  found.  (See  Minutes  of  Evidence,  House  of 
Commons,  20th  July,  1906,  pp.  120-123.) 

From  various  isolated  analyses  it  would  appear  that  the 
water  of  the  Stalham  Channel,  Sutton  Channel,  and  Sutton 
Broad  is  similar  to  that  of  the  River  Ant. 

For  example,  in  Sutton  Broad,  the  following  values  were 
found  : — 

Temporary  Hardness  13.0  (28. III. 06)*  9.3  Sept.,  1906. 

Permanent  Hardness  5.0  (5. III. 06)*  3.4  ,, 

Salinity  . . 4.5  (22. II. 06)*  3.4  „ 

* Analyses  by  Mr.  H.  Peel. 
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In  this  region,  moreover,  no  abnormal  salinity  (such  as 
occurs  in  Hickling  and  Barton  Broads)  is  found.  Thus  on 
October  31st,  1906,  the  following  salinities  were  observed  : — 

Grains  per  gallon 


Sutton  Channel,  opposite  Laboratory  . . 3.9 

Junction  of  Sutton  and  Stalham  Channels  . 3.8 

Stalham  Channel,  20  yards  above  junction 

with  River  Ant  .....  3.9 

River  Ant,  20  yards  above  junction  with 

Stalham  Channel  ....  3.8 

River  Ant,  20  yards  below  junction  with 

Stalham  Channel  ....  3.9 


When  the  figures  for  the  salinity  at  various  points  of  the 
river  are  examined  and  compared  (see  Tables  X.,  XI.,  XII.) 


TABLE  XII.— RIVER  ANT  AND  BARTON  BROAD. 

October  3rd,  1906. 


Sample  taken  from 

At 

Salinity. 

Eel  Set,  about  100  yards  below  junction  of  Ant  and 

P.M. 

Stalham  River  ...... 

Further  down,  opposite  a large  tree  on  the  right 

7 10 

3-48 

bank  ........ 

7 2 

3-46 

Opposite  Muddy  Dike  ...... 

6 55 

3-48 

Opposite  Barton  Channel  ..... 

6 50 

3-75 

Barton  Broad — Top  Posts  ..... 

6 45 

5-59 

200  yards  below  Top  Posts  . 

6 41 

5-69 

Middle  of  the  Broad  .... 

6 35 

6. ii 

In  a Channel  near  Pleasure  Hill  . 

6 30 

6.33 

Ant  Outflow  from  Broad 

6 25 

6.69 

It  is  noticed  (1)  that  above  Barton  Broad  the  value  was  almost 
constant  (3—4  grains  per  gallon). 

(2)  That,  as  the  Broad  is  crossed  in  a down-stream  direc- 
tion, a rise  to  6 — 7 grains  occurs. 

(3)  That,  below  Barton  Broad,  and  down  to  Ant  Mouth, 
it  is  about  7 — 8 grains. 

From  this  it  is  obvious  that  Barton  Broad  is  supplying 
a small,  but  quite  noticeable,  quantity  of  salt  to  the  water 
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of  the  river.  Mention  of  this  circumstance  has  already 
been  made  during  the  discussion  of  the  abnormally  high 
salinity  of  the  Broads  of  the  Hickling  group.  As  was  there 
observed,  it  is  probable  that  Barton  Broad  derives  its  extra 
salt  either  from  a percolation  of  sea  water  through  the  sub- 
soil of  the  Broad,  or  from  the  salt  deposited  on  the  reeds 
out  of  the  sea  fogs.  A definite  decision  between  the  two 
alternatives  is  scarcely  justifiable  without  further  data  than 
are  at  present  available.  In  view  of  the  greater  distance  of 
Barton  Broad  from  the  coast  it  is  natural  that  the  increase 
in  salinity  should  be  less  pronounced  than  it  is  at  Hickling. 

The  possibility  that  salt  water  (from  the  Thurne  River) 
should  be  “ backed  up  ” the  Ant  into  Barton  Broad  is 
negatived  by  the  fact  that  the  salinity  of  the  Bure  at  Ant 
mouth  is  lower  than  it  is  in  the  lower  portion  of  the  Ant 
itself  (see  Table  XI.),  so  that  any  water  so  “backed  up’’ 
would  lower  the  salinity  instead  of  raising  it. 

Some  attempt  was  made  to  examine  the  distribution  of  salt 
in  Barton  Broad  (Table  X.).  The  result  shows  that  the 
salinity  is  not  quite  uniform  throughout  the  Broad  (Hickling 
Broad  is  also  irregular  in  this  respect).  No  one  part  of  the 
Broad  can,  however,  be  pointed  to  as  the  source  of  the  salt. 

The  Ant  is  thus  a normal  fresh-water  river,  and  it  appears 
to  be  beyond  the  reach  of  the  secondary  “ backing-up  ” action 
of  the  tide  in  the  Bure. 

Barton  Broad  contains  traces  of  salt  derived  either  from 
the  sub-soil,  or  from  the  salt  left  on  the  reeds  by  the  sea  fogs. 
This  salt  also  raises  to  a small  extent  the  salinity  of  the  River 
Ant  below  Barton  Broad. 


SECTION  VI. 

Abnormal  Tides. 

All  the  regularities  and  relationships  noticed  in  the  preceding 
sections  are  occasionally  upset  by  the  occurrence  at  Yarmouth 
of  abnormally  high  tides.  Though  these  are  quite  rare  their 
effects  are  interesting,  and,  as  one  such  tide  occurred  in  1906, 
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while  the  waters  were  under  daily  investigation,  it  is  possible 
to  arrive  at  an  approximate  estimate  of  the  extent  to  which 
such  a tide  penetrates  the  Bure  and  its  tributaries. 

The  high  tide  of  March  13th.  1906,  rose  11  feet  at  Yarmouth 
Bar  instead  of  the  normal  6.  It  was  attributed  to  the  strong 
North-westerly  wind  which  was  blowing  at  the  time,  and  which 
hindered  the  subsequent  ebb  to  such  an  extent  that  the  water 
did  not  recede  as  far  as  the  normal  high-water  mark.  The 
flow  then  set  in,  and,  starting  from  this  high  level,  again 
reached  11  feet,  an  occurrence  for  which  the  records  of  the 
preceding  15  years  showed  no  parallel. 

The  maintenance  of  this  high  water  level  for  about  36  hours 
naturally  caused  a tremendous  rush  of  salt  water  up  the  river, 
as  the  results  recorded  in  Table  XIII.  show. 


TABLE  XIII.— RIVER  BURE, 
During  abnormally  High  Tide,  March,  1906. 


Date. 

Time. 

Position  of  Tide. 

Sample  taken  at 

Salinity. 

% 

of  Sea 
Water. 

March  13 

F.M. 

4 5 

Slack  Water 

Coltishall 

3-04 

O 

3 10 

Slack  Water 

Wroxham 

3-04 

O 

2 50 

Slack  Water 

Swan  Inn,  Horning 

25-73 

2 

2 35 

Slack  Water 

Horning,  Proposed  Intake 

287 

22 

1 55 

Running  up 

Thurne  Mouth 

906 

70 

1 25 

Running  up 

Acle  .... 

1249 

95 

1 5 

Running  up 

Acle  .... 

I3W 

IOO 

March  18 

Yarmouth  Beach  . 

1303 

IOO 

TABLE  XIV.— RIVER  BURE. 


Showing  subsidence  of  Abnormal  Tide. 


Date. 

Sample  taken  from 

Salinity. 

Temporary 

Hardness. 

Permanent 

Hardness. 

March  13th,  ’06 

Horning,  Proposed  Intake 

373 

IO 

54 

March  15th,  ’06 

Horning,  Proposed  Intake 

80 

3-3 

23-3 

March  22nd,  ’06 

Horning,  Proposed  Intake 

IO.4 

20 

8.7 

May  2nd,  '06 

Horning,  Proposed  Intake 

5-5 

10.3 

9.0 
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Table  XIV.  reproduces  the  salinity  on  subsequent  dates. 
It  is  seen  that  several  days  elapsed  before  the  water  sank  to 
its  normal  level  again. 

Some  analyses  in  Barton  Broad,  and  in  the  Hickling 
Broad  region  near  the  time  of  this  abnormal  tide  are  given  in 
Table  XV.  If  these  salinities  are  compared  with  the  values 
recorded  in  the  corresponding  tables  of  normal  periods  it 
will  be  seen  that  the  salinity  in  both  places  was  largely 
raised  by  the  abnormal  tide. 


TABLE  XV.— RIVER  ANT  & BARTON  BROAD. 
After  Abnormal  Tide. 


Date. 

Sample  taken  from 

Salinity. 

Temporary 

Hardness. 

Permanent 

Hardness. 

March  28th,  ’06 

River  Ant,  300  j^ards  above 
Barton  Broad  . 

13.08 

March  28  th,  ’06 

Barton  Broad,  300  yards 
below  Top  Posts 

30-59 

_ 

March  21st,  ’06 

Barton  Broad,  Pleasure  Hill 

33-8 

5-2 

8.2 

March  30th,  ’06 
April  6th,  ’06 

Ludham  Bridge  . 

39-o 

— 

Barton  Broad,  300  yards 
below  Top  Posts 

7-52 

— 

— 

TABLE  XVI.— HICKLING  BROAD,  Etc. 
After  Abnormal  Tide. 


Date. 

Sample  taken  from 

Salinity. 

Temporary 

Hardness. 

Permanent 

Hardness. 

March  31st,  ’06 

Hickling  Broad  . 

55-2 

8.5 

18.5 

March  31st,  '06 

Heigham  Sounds 

66.4 

9-5 

17-5 

March  31st,  ’06 

Horsey  Mere 

78.8 

9.4 

2I.7 

Thus,  the  general  conclusion  is  that  these  exceptionally 
high  tides,  whose  occurrence  is,  however,  quite  a rarity,  are 
able  to  penetrate  the  whole  of  the  Bure  system. 
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XII. 

BOTANICAL  RAMBLES  IN  WEST  NORFOLK, 
WITH  NOTES  ON  THE  GENUS  UTRICULARIA. 

By  W.  H.  Burrell,  F.L.S.,  and  W.  G.  Clarke. 

Read  28 th  February , 1911. 

That  Norfolk  has  still  unrecorded  treasures  for  the  botanist, 
and  comparatively  unexplored  areas  where  the  profusion  and 
diversity  of  the  flora  provide  hours  of  delight  in  the  field  and 
pleasurable  recollections  in  the  study,  was  abundantly  proved 
in  a ten  days’  cycling  tour  which  we  undertook  in  July  last, 
mainly  in  Munford’s  West  division  of  the  county,  but  partly 
in  the  South  Central  division,  with  a brief  excursion  into 
North-west  Suffolk. 

To  the  county  list  we  were  able 'to  add  Veronica  spicata ,* 
which  had  been  once  previously  recorded  for  Norfolk,  but 
the  specimen  subsequently  proved  to  be  V.  officinalis.  In 
the  10th  edition  of  the  ‘ London  Catalogue  ’ it  is  recorded 
for  three  counties — Hampshire,  Cambridgeshire,  and  West 
Suffolk,  and  the  colony  we  found  was  probably  as  flourishing 
as  any  in  the  country,  for  growing  amongst  bracken  on 
undisturbed  heathland  near  Thetford,  in  the  South  Central 
Division,  were  several  hundred  plants,  presenting  a most 
beautiful  appearance.  The  specimens  we  brought  ranged 
from  one  3§  ins.  long  with  a flowering  spike  of  if  ins.  to  one 
9J  ins.  in  length  with  a spike  of  2I  ms.  One  6 ins.  in  length 
had  30  laxly  arranged  flowers,  with  a spike  if  ins.  in  length, 
and  one  7f  ins.  with  a spike  of  2\  ins.  had  approximately 
100  flowers,  though  they  were  too  dense  to  count. 

Another  find  of  interest  to  Norfolk  botanists  was  the 
re-discovery  of  Malaxis  paludosa  in  the  county.  Writing  in 

* The  nomenclature  is  that  of  the  ‘ London  Catalogue,’  10th  edition. 
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‘ The  Norfolk  Tour  ’ (1808),  p.  377,  R.  Wigham  said  : “ For 

the  honour  of  Norfolk  this  plant  was  found  in  1769,  on 
Felthorpe  bogs  near  Norwich,  the  place  of  its  former  growth 
in  England  being  very  doubtful”;  and  it  has  since  been 
recorded  for  Cawston  Heath,  Holt  Lows,  Edgefield  Heath, 
Stratton  Strawless,  and  Roydon  Fen,  near  Diss,  the  last- 
named  by  Miss  Barnard  in  1884.  On  Roydon  Common, 
near  Lynn,  we  found  at  least  fifty  specimens  in  bloom  in  a pool 
in  an  old  peat-working,  containing  about  3 ins.  of  water 
above  the  mat  of  vegetation  and  8 or  9 ins.  of  ooze  below. 
The  vegetation  consisted  largely  of  Hypnum , and  the  plants 
were  growing  on  Hypnum  stellatum  and  Hypnum  scorpioides, 
with  many  specimens  of  Drosera  anglica,  Drosera  longifolia, 
and  Hypericum  elodes.  Four  inches  seems  to  be  the  maximum 
height  mentionecLhy  various  authors,  but  our  specimens  all 
exceeded  this,  ranging  from  4!  to  6 ins.  Six  plants  which 
were  minutely  examined  had  an  average  of  18  expanded 
flowers  and  8 buds,  the  largest  having  22  expanded  flowers 
and  11  buds.  This  species  is  usually  considered  to  be  an 
epiphyte  upon  Sphagnum , but  although  there  was  Sphagnum 
in  the  vicinity,  all  (as  already  noted)  were  growing  upon 
Hypnum. 

Another  re-discovery  which  keeps  Artemisia  campestris  on 
the  list  of  plants  still  living  in  the  county  was  made  by  one 
of  us  in  August.  This  species  was  last  found  in  Norfolk 
by  Mr.  H.  D.  Geldart  in  July,  1885,  and  in  1901  Dr.  Williams* 
doubted  its  occurrence  in  the  county.  Search  in  1909  at 
Blickling,  Thetford,  and  Cranwich  (where  it  was  found  in 
1840)  failed  to  reveal  any  specimens.  After  two  attempts 
in  the  last-named  locality  one  of  us  was  successful,  noting 
39  tufts  on  the  western  side  of  the  Devil’s  Dyke,  and  two 
on  the  eastern  side  in  a space  of  about  200  yards.  Some  of 
the  tufts  were  exceedingly  fine,  one  being  two  feet  across, 
with  at  least  200  stems.  In  such  a situation  it  is  likely  to 
maintain  its  position  as  a Norfolk  plant  for  many  years  to 
come,  a fortunate  thing  when  it  is  remembered  that  it  has 
only  been  found  in  four  vice-counties. 

* Quoted  Trans.  Norfolk  and  Norwich  Nat.  Soc.  vol.  viii.  p.  343. 
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Fine  specimens  of  Aquilegia  vulgaris  were  noted  on  Caldecote 
Fen ; Silene  conica  at  Great  Cressingham,  Cranwich,  and 
Gasthorpe  ; Silene  Otites  on  the  Devil’s  Dyke  at  Cranwich, 
and  also  within  the  Methwold  boundary  adjoining,  and  in 
Weeting  near  the  Devil’s  Dyke  (several  of  the  plants  being 
18  ins.  in  height)  ; Arenaria  tenuifolia  on  Cockley  Cley  Warren, 
Roydon  Common,  Thetford  Warren,  Oxburgh  churchyard 
wall,  and  part  of  Santon  Warren  in  Thetford  ; Medicago 
ialcata  on  the  Weeting  Road  at  Wilton.  Cranwich,  Kilverstone  , 
and  Gasthorpe  ; Trifolium  scabrum  on  Cockley  Cley  Warren 
and  between  Wilton  and  Weeting  (in  both  parishes)  ; Tillcea 
muscosa  on  Grimston  and  Roydon  Commons,  Santon  Warren, 
and  abundantly  on  Roudham  Heath  ; while  in  August  the 
rarest  but  one  of  the  bedstraws,  Galium  anglicum,  was  found 
fruiting  in  abundance,  though  in  a very  restricted  area,  on 
the  top  of  chalk  walls  in  Thetford.  Asperula  cynanchica 
occurred  in  abundance  on  almost  every  heathy  area,  par- 
ticularly on  Cockley  Cley  Warren,  Foulden  Common,  Cran- 
wich Devil’s  Dyke,  and  adjoining  heath  in  Methwold.  and 
the  Devil’s  Dyke,  Weeting  (both  on  the  Methwold  and 
Wilton  boundary).  One  plant  of  Achillea  Ptarmica  was 
found  on  the  border  of  a ditch  in  Feltwell  Fen  ; Hypochceris 
glabra  on  Thetford  and  Santon  Warrens  and  Swaffham 
Heath  ; a flourishing  colony  of  Campanula  glomerata  among 
bracken  on  the  Devil’s  Dyke,  Cranwich  (in  August)  ; and 
Oxycoccus  quadripetala  abundantly  on  Roydon  and  Grimston 
Commons.  Liparis  Loeselii  was  found  just  over  the  Suffolk 
border  in  Hinderclay  Fen,  at  least  30  plants,  from  5 to  6 ins. 
high,  each  having  from  one  to  three  fruits,  occurring  in  a few 
square  yards  in  a very  boggy  area.  One  of  the  most  beautiful 
of  the  floral  feasts  that  we  enjoyed  was  furnished  by  the 
massed  orange-yellow  blooms  of  thousands  of  specimens  of 
N arthecium  ossifragum  on  Roydon  Common.  Between  Thet- 
ford and  Rushford  we  found  Phleum  phleoides  fairly  common, 
in  a locality  noted  by  the  Rev.  E.  F.  Linton  ten  years  ago. 
Another  grass  of  limited  distribution,  Apera  Spica-venti,  rarely 
noted  by  Norfolk  botanists,  was  found  in  several  places,  the 
specimens  ranging  from  about  3 ins.  high  on  part  of  Santon 


266 


BOTANICAL  RAMBLES  IN  WEST  NORFOLK. 


Warren  in  Thetford  to  over  2 ft.  in  a field  at  Great  Cressing- 
ham.  Other  localities  were  Cranwich,  Swaffham  Heath, 
Narborough  Field,  Narford,  Cockley  Cley  Warren,  and 
Weeting  (near  the  Devil’s  Dyke).  What  was  undoubtedly 
an  unprotected  and  genuinely  wild  specimen  of  Osmunda 
regalis  was  found  in  the  heart  of  the  swamp  on  Roydon 
Common ; and  in  August  one  of  us,  in  company  with  Mr. 
Frank  Newton,  found  half  a dozen  clumps  in  a wood  at 
Cranberry,  Great  Hockham,  where,  Mr.  T.  Baring  of  Hockham 
Hall  informs  us,  it  is  undoubtedly  indigenous. 

From  this  and  previous  examinations  we  formed  the 
opinion  that  the  west  division  produces  a Moss  flora  very 
similar  to  other  parts  of  the  county.  Sphagnum  was  sub- 
ordinate to  Hypnum,  though  forming  large,  deep  cushions, 
equalled  in  few  places  elsewhere  in  the  county,  at  Roydon. 
Westacre  and  Grimston.  Eleven  species  were  noted,  the 
most  interesting  being  Sphagnum  cymbifolium  var.  squarrosu- 
lum,  which  was  found  at  Cranberry,  Hockham  (v.c.  28),  the 
only  previous  Norfolk  record  being  Horning  (v.c.  27).  Last 
year  appears  to  have  been  very  favourable  for  the  production 
of  spores  in  cryptogams.  The  Sphagnum  cushions  at 
Roydon,  including  Sphagnum  rigidum,  which  we  do  not 
remember  to  have  seen  fruiting  elsewhere,  were  covered  with 
capsules,  while  Hypnum  stramineum  and  H.  elodes,  equally  rare 
fruiters,  were  found  with  capsules  at  Westacre  and  Caldecote 
respectively.  The  somewhat  rare  Hypnum  elodes  was 
growing  in  profusion  on  Caldecote  Fen,  as  it  does  on  Toft- 
wood  Fen,  and  some  of  the  Broadland  marshes.  Amongst 
other  uncommon  plants  Dicranum  spurium,  from  Roydon 
Common,  was  new  to  Watson’s  Ouse  Province  ; Eurhyncium 
tenellum  from  Narborough  was  recorded  by  Munford  and  the 
Pagets  ; while  the  distribution  of  Sphcerocarpus  Michelii  was 
traced  to  the  west  of  Swaffham. 

During  the  summer,  while  visiting  some  of  the  “ wet 
commons  ” of  the  county,  we  had  many  opportunities  of 
studying  the  genus  Utricularia.  The  floating  branches  of 
U.  vulgaris  are  said  to  extend  to  a foot  or  more,  but  in  turf- 
pits  on  East  Ruston  Common,  one  branch  was  just  over 
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6 ft.  in  length.  Some  of  the  pools  were  carpeted  with  vulgaris, 
not  in  a free-floating  condition  as  it  usually  is,  and  in  one 
square  yard  of  water  there  were  31  flower-stalks,  some  with 
three  fully-opened  blossoms.  The  flower-stalk  is  generally 
from  3 to  9 ins.  in  length,  but  in  one  of  the  deep  ponds  on 
Foulden  Common  there  were  flower-stalks  15  ins.  On 
Flegg  Burgh  Common  it  occurred  in  such  profusion  that 
the  bladders  crackled  audibly  as  we  walked  through  various 
parts  of  the  marsh,  the  same  noise  being  made  when  any  of 
the  strands  were  drawn  from  the  water.  The  crackling  was 
not  from  those  on  which  we  trod,  but  appeared  to  come  from 
plants  a foot  or  two  distant,  and  may  have  been  due  to  the 
egress  of  air  from  the  bladders. 

Utricularia  minor  seems  hardly  less  abundant  than  vulgaris. 
It  appears  rarely  to  be  quite  free-floating,  being  generally 
interwoven  with  moss,  Chara,  or  roots  of  Juncus  or  Carex, 
with  the  hidden  portions  devoid  of  colour,  as  in  intermedia. 

Utricularia  intermedia  appears  to  have  been  regarded  as 
a rare  plant.  Trimmer,  in  his  ‘ Flora  of  Norfolk,’  recorded 
it  only  from  Titchwell,  adding  Burnham  Norton  in  his 
“ Supplement.”  It  was  noted  at  Dubeck-in-Thurne  by  the 
Rev.  C.  Davie,*  and  at  Stalham  and  Barton  by  H.  and  J. 
Groves, f a total  of  five  Norfolk  localities.  To  these  we  can 
add  five  others  : Swannington,  Roydon,  Foulden,  Honing 
and  East  Ruston.  In  these  localities  it  was  extremely 
abundant,  and  (on  those  areas)  may  legitimately  be  described 
as  one  of  the  commonest  species.  In  habit  it  differs  consider- 
ably from  vulgaris,  which  is  almost  always  free-floating,  for 
intermedia  in  a normal  state  is  always  anchored  by  the  branches 
which  bear  bladders  only,  either  to  the  vegetation  near  the 
floor  of  the  pools,  that  which  margins  them,  or  more  rarely 
in  the  mud.  As  a consequence  the  hidden  bladders  and 
bladder-stalks  are  usually  bleached  and  semi-translucent, 
contrasting  vividly  with  the  leaf-stalks,  which  are  of 
a characteristic  yellowish-green.  From  the  difference  in 

* Trans.  Norfolk  and  Norwich  Nat.  Soc.  vol.  v.  p.  654. 

+ ■' Journal  of  Botany,’  1894. 
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the  situation  of  the  bladders  in  this  species  compared 
with  vulgaris , it  is  probable  that  the  carnivorous  bladders 
entrap  different  species.  We  first  noted  the  species  on 
Swannington  Common  (Upgate)  in  the  autumn  of  1909 ; and 
in  August,  1910,  it  covered  with  a dense  carpet  practically 
dry  areas  from  which  water  had  evaporated.  In  June  it  was 
not  uncommon  in  the  sides  of  ditches  on  Barton  Fen.  and  in 
July  was  growing  in  profusion  on  Foulden  Common,  generally 
in  fairly  deep  pools,  where  it  was  anchored  in  the  soil  on  the 
margin,  creeping  among  Juncus  roots,  or  among  Hypnum 
cuspidatum,  Hypnum  fluitans,  H.  giganteum,  H.  Wilsoni  and 
H.  scorpioides,  with  bladders  always  hidden.  A handful  of 
vegetation  taken  from  the  water  at  the  edge  of  the  pools 
almost  invariably  yielded  the  three  species  of  Utricularia 
already  mentioned.  In  August  there  were  large  quantities 
of  intermedia , most  of  it  showing  winter-buds  on  the  “ Slough  ” 
at  Honing,  where  it  was  one  of  the  half-dozen  commonest 
species,  and  was  chiefly  associated  with  Hypnum  giganteum 
and  H.  scorpioides,  the  bladder-stalks  always  being  anchored 
in  moss  or  Chara.  On  East  Ruston  Common  it  was  also 
abundant,  floating  from  the  edges  of  the  deep  turf  pits, 
with  bladder-stalks  always  anchored,  and  forming  dense 
mats  in  the  shallower  pools.  In  one  pit,  where  there  had  been 
much  disturbance,  intermedia  bladders  were  free-floating,  but 
were  green  in  colour,  the  leafage  very  scant,  and  the  plants 
obviously  not  normal. 

On  Roydon  Common,  scores,  perhaps  hundreds,  of  square 
yards  of  shallow  pools  were  carpeted  with  its  rich  mosaic 
in  July.  It  was  chiefly  associated  with  Hypnum  scorpioides, 
though  the  bladder-stalk  was  sometimes  anchored  among 
roots  of  Juncus,  &c.  Here,  on  July  18th,  we  had  the  good 
fortune  to  find  a plant  in  flower,  a privilege  attained  by 
neither  Sowerby  nor  Bentham.  Mr.  A.  Bennett,  F.L.S., 
says  (in  litt.)  : “ It  is  no  doubt  very  rare  in  flower.  The  only 
specimens  I have  seen  were  from  Maden  Decoy  Bog  in  Dorset- 
shire, where  one  year  (a  very  dry  one)  it  flowered  in 
abundance.” 
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SOME  ADDITIONS  TO 
THE  NORWICH  CASTLE-MUSEUM  IN  1910. 

By  Frank  Leney, 

Curator  of  Museum. 

Read  28 th  March,  1911. 

Included  in  the  additions  to  the  Natural  History  Collections 
during  the  year  1910  is  Mr.  James  Reeve’s  gift  of  a very  fine 
example  of  an  Egg  of  the  Great  Auk  or  Garefowl  {Alca 
impennis)  which  Mr.  J.  H.  Gurney  has  described  on  p.  214. 

Mr.  J.  H.  Gurney  has  also  kindly  supplied  the  following 
interesting  notes  on  the  Raptorial  Birds  he  was  fortunately 
able  to  add  to  the  Collection  during  the  year  ended 
December  31st,  1910. 

“ Among  the  birds  collected  in  the  Cameroon  country,  West 
Africa,  by  Mr.  G.  L.  Bates,  and  consigned  by  him  to  his 
agent  in  London,  were  four  examples  of  Dryotriorchis  batesi, 
a large  Buzzard-Eagle  of  striking  appearance,  which  was 
separated  by  the  late  Dr.  R.  B.  Sharpe  from  D.  spectabilis 
(Schlegel)  in  1904  (see  ‘ Ibis,’  1904,  p.  600),  on  apparently 
very  good  grounds.  I am  glad  to  say  that  we  have  acquired 
one  of  the  four,  but  according  to  the  opinions  expressed  in 
Dr.  Sharpe’s  article  ( l.c .),  it  does  not  give  a new  species  to 
the  Norwich  Museum.  My  late  father’s  specimen,  which 
came  from  the  Gaboon,  and  to  which,  though  imperfect,  he 
attached  a high  value,  has  long  stood  in  the  Museum  as 
Dryotriorchis  spectabilis,  but  no  doubt  it  is  in  reality  D.  batesi, 
a very  separable  form,  which  is  distinguished  by  its  creamy- 
white  and  unspotted  chest.  Mr.  Bates’  Dryotriorchis  batesi 
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is  labelled  “ Female,  Bitye,  R.Ja,  2 October,  1907.” 
Dryotriorchis  appears  to  be  a forest  Eagle,  feeding  principally 
on  snakes.  We  have  also  received  from  the  same  Cameroon 
collection  a small  Owl,  Glaucidium  sjostedti,  Richen.,  labelled 
by  Mr.  Bates,  “ Male,  13th  April,  1907,”  evidently  not  an 
adult.  Dr.  Sharpe  considers  the  nearest  ally  of  G.  sjostedti 
to  be  G.  castanopterum  (‘  Ibis,’  1904,  p.  106),  which  is  repre- 
sented in  the  Museum,  but  G.  sjostedti  is  new.  In  1894 
Mr.  A.  B.  Meyer  described  a large  Falcon,  Hieracidea  novce- 
guinece — of  which  an  example  received  was  collected  in 
British  New  Guinea  by  the  late  Mr.  Stalker — as  distinct  from 
H.  orientalis.  It  is  probably  worthy  of  separation,  but  on 
the  other  hand  Mr.  W.  Ogilvie  Grant  is  of  opinion  that 
H.  orientalis  founded  as  long  ago  as  1855  must  be  united  with 
H.  berigora  (‘  Ibis,’  1910,  p.  168).” 

Mr.  H.  H.  Halls  presented  a Water  Rail  (Rallus  aquations) 
taken  inside  the  city  radius  at  Lakenham,  on  March  22nd, 
1910 ; and  Mr.  B.  C.  Perowne  presented  a white  variety  of 
the  Wood  Pigeon  ( Columba  palumbus)  shot  at  Great  Snoring, 
Fakenham,  Norfolk,  on  April  14th,  1910. 

By  the  addition  of  five  species  of  Antelopes  and  one  Gazelle, 
comprising  one  mounted  head  and  nine  skulls  and  horns, 
mounted  in  Messrs.  Rowland  Ward’s  admirable  manner,  the 
collection  of  African  “ big  game  ” has  been  enriched  by  Miss 
Cara  Buxton  with  four  species  hitherto  unrepresented  in  the 
Museum.  These  heads  were  obtained  by  the  donor  when  on 
a trip  to  the  remote  parts  of  the  Nile  Valley  ; the  exact 
localities  are  noted  on  a route  map  of  the  journey,  which 
started  at  Cairo  in  November,  1909,  and  terminated  at 
Mombasa  in  June,  1910. 

Twenty-six  skulls  and  horns  of  African  “ big  game,”  shot 
by  Captain  G.  A.  Nevill  in  Nyassaland,  have  been  received 
on  loan.  The  collection  includes  horns  of  the  rare  Situtunga 
( Tragelaphus  spekei),  skull  and  horns  of  a very  old  Bushbuck 
(Tragelaphus  scriptus),  as  well  as  very  fine  horns  of  Eland, 
Kudu,  and  Roan  Antelope. 

An  interesting  gift  from  Professor  Carlier  is  that  of  specimens 
of  Crepidula  fornicata  from  the  Kentish  coast ; a species  of 
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mollusc  said  to  have  been  imported  with  American  oysters 
and  now  established  on  the  coast  of  Essex  and  Kent. 

Mrs.  E.  C.  Hopper  presented  a Starfish  of  remarkable  size 
( Pentaceros  reticulata)  from  the  coast  of  Florida ; and  Mr.  R.  A. 
Todd  has  very  kindly  filled  up  many  gaps  in  the  Crustacea, 
Echinoderms,  Cephalopods  and  other  British  marine  fauna. 

A cabinet  containing  the  local  and  other  fossils  collected 
by  the  late  Mr.  Henry  Norton,  F.G.S.,  of  Norwich,  has  been 
purchased.  Mr.  J.  De  Caux  presented  a well  preserved  skull 
of  an  extinct  Chelonian  (Argillochelys  antiqua ) from  “ Coprolite 
beds  ” in  the  Red  Crag,  Falkenham,  Suffolk  ; Mr.  Arnold  H. 
Miller,’  three  large  polished  Agates,  and  Mr.  J.  H.  Walter, 
Stannite  (Tin  pyrites)  and  other  Cornish  minerals. 

Mr.  J.  H.  Gurney  presented  a diagram  showing  the  position 
of  the  Viscera,  etc.,  in  a domestic  Pigeon,  for  the  purpose  of 
Museum  demonstrations. 

The  Museum  Reference  Library  has  been  augmented  by 
the  British  Museum  Handlist  of  Birds,  Vol.  v.,  Catalogue  of 
Cretaceous  Bryozoa,  Vol.  ii.,  Catalogue  of  Lepidoptera 
Phalsenae,  Vols.  viii.  and  ix.,  Synonymic  Catalogue  of 
Orthoptera,  Vol.  iii.,  Catalogue  of  British  Chalcididse,  Guide 
to  British  Vertebrates,  Guide  to  the  Crustacea,  etc.,  and 
Special  Guide — Memorials  of  Charles  Darwin  ; the  publications 
of  the  Smithsonian  Institution  : — Proceedings  of  the  U.S. 
National  Museum,  Vols.  xvii.  and  xxxvi.;  Bulletins  of  the 
U.S.  National  Museum,  Nos.  48,  66-71,  Parts  2-5  of  Vol.  xiii. 
and  Part  1 of  Vol.  xiv.  of  Contributions  from  the  U.S. 
National  Herbarium  ; and  the  publications  of  the  U.S. 
Bureau  of  Fisheries  have  been  made  more  complete  by 
the  gift  of  Vols.  xxiv.  and  xxviii.  of  the  Bulletin,  and 
Documents  Nos.  727-729,  731,  and  732. 
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NOTES  ON  THE  HERRING  FISHERY  OF  1910. 

By  T.  J.  Wigg. 

Read  2 8th  March , 1911. 

The  fishing  in  the  north  of  Scotland  began  from  six  to  eight 
weeks  earlier  than  the  recognised  period  for  commencing. 
This  was  due  to  the  fact  that  there  was  a demand  on  the 
Continent  for  young  and  immature  fish.  The  trade  done  was 
enormous.  The  question  arises — Has  this  trade  affected  the 
later  or  East  Coast  fishery  to  any  extent  ? 

The  first  or  second  week  in  October  witnesses  the  advent 
into  Yarmouth  and  Lowestoft  of  a great  many  boats  in 
addition  to  those  belonging  to  the  ports.  Special  trains 
bring  a great  army  of  merchants,  curers  and  fishworkers 
(both  male  and  female),  in  readiness  for  the  great  harvest 
of  the  sea. 

The  prospects  of  a good  fishing  were  very  bright  at  the 
commencement  of  the  season. 

October  15th.  Small  catches  and  big  prices  have  been 
the  rule  at  both  Yarmouth  and  Lowestoft  since  the  season 
began,  good  hauls  being  made  by  several  Scotch  boats, 
although  the  general  fishing  during  the  week  has  not  been 
good  owing  to  the  rough  weather  experienced  by  those  boats 
which  ventured  out  to  sea. 

October  22nd.  A change  for  the  better  took  place  at  the 
beginning  of  this  week,  and  both  Yarmouth  and  Lowestoft 
fleets  delivered  fairly  good  catches  from  many  vessels.  One 
of  the  biggest — if  not  the  biggest — fishings  ever  landed  at 
Lowestoft  was  brought  in  during  this  week.  A fleet  of 
360  boats  arrived  on  Wednesday,  every  other  craft  loaded 
almost  to  the  gunwale,  and  the  average  catch  over  all  was 
the  enormous  one  of  60  crans,  making  a total  for  the  day  of 
21,000  crans.  This  means  that  twenty-one  million  herrings 
were  landed  at  Lowestoft  on  that  day. 

October  29th.  Proof  was  given  during  this  week  of  the 
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great  shoals  of  herring  in  East  Anglian  waters.  The  com- 
bined catch  of  Yarmouth  and  Lowestoft  amounted  to  135,000 
crans,  70,000  being  delivered  at  Yarmouth  and  65,000  at 
Lowestoft.  Add  to  these  between  3000  and  4000  crans 
landed  at  Southwold,  and  the  result  will  place  the  week’s 
catch  in  a position  of  one  of  the  heaviest  ever  taken  in  these 
waters.  Although  there  were  enormous  quantities  landed, 
the  demand  in  no  way  slackened,  and  the  herrings  found 
ready  buyers  at  an  average  price  of  over  25  shillings  a cran. 

November  5th.  The  stormy  weather,  with  fierce  Easterly 
winds,  has  had  its  effect  on  the  catches  of  fish  during  this 
week,  and  deliveries  were  comparatively  poor  for  the  great 
fleet  of  first-class  boats  operating  in  East  Anglian  waters. 

The  season  up  to  the  present  has  been  the  reverse  of  pro- 
fitable to  the  merchants.  There  are  so  many  branches  of 
the  herring  trade,  that  fancy  prices  have  to  be  paid  for  every 
cran  purchased. 

November  12th.  I note  that  as  a result  of  the  stormy 
weather  of  last  week  the  returns  show  a considerable  shortage 
on  last  year’s  figures,  and  the  catches  at  both  Yarmouth  and 
Lowestoft  have  been  much  lighter  than  was  anticipated. 

November  19th.  Great  things  are  expected  of  the  moon  in 
East  Anglian  fishings.  It  has  come  and  will  be  gone  directly, 
and  the  wonderful  improvement  in  the  fishing  at  Yarmouth 
and  Lowestoft  which  every  one  anticipated  has  been  long  in 
coming.  The  failure  is  made  all  the  more  aggravating  by  the 
fact  that  there  is  every  evidence  of  large  shoals  of  herring  on 
the  fishing-grounds,  and  the  catching  power  of  the  fleet  now 
operating  in  the  North  Sea  has  never  before  been  so  great. 
The  weather  has  been  of  such  a bois.terous  nature  that  fishing 
could  only  be  carried  on  by  fits  and  starts.  From  a money- 
earning point  of  view,  the  fishermen  have  had  the  best  of  it, 
although  they  have  been  obliged  to  work  hard  for  all  they 
have  earned.  No  prices  are  too  high  for  the  merchant  so 
long  as  a profit  can  be  obtained,  but  it  requires  no  expert  in 
figures  to  know  that  during  this  season  the  curing  business 
has  been  carried  on  at  a loss. 

November  26th.  Fair  catches  have  been  made  this  week 
and  prices  went  up  to  40s.  a cran  at  Lowestoft  and  39s.  at 
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Yarmouth,  showing,  as  I have  already  mentioned,  that  the 
fishermen— particularly  those  on  steam-boats — are  certainly 
having  the  best  of  it.  Some  of  the  sailing  craft  have  done 
fairly  well,  but  the  greater  number  will  have  quite  enough  to 
do  to  make  ends  meet,  and  many  have  already  returned  to 
the  North. 

December  3rd.  During  this  week  great  preparations  were 
made  to  bring  the  fishing  to  a close,  and  although  some  few 
boats  are  still  working,  the  majority  have  practically  finished 
for  the  season. 

It  will  be  seen  from  the  figures  showing  number  of  lasts  that 
there  is  a shortage  at  Yarmouth  of  9391  lasts  and  at  Lowestoft 
of  8551  lasts,  as  compared  with  last  year’s  figures. 

I regret  that  I am  unable  to  give  the  figures  of  the  season’s 
catch  at  Southwold.  I have  again  to  acknowledge  the  courtesy 
of  Mr.  W.  L.  Smith,  the  Borough  Accountant  of  Yarmouth, 
and  Mr.  H.  J.  Henderson,  the  Harbour  Master  of  Lowestoft, 
for  returns  of  Herrings  landed  at  these  ports. 

Return  of  Herrings  Landed  at  Yarmouth  Fish  Wharf  in  1910. 


Month. 

Lasts. 

Month. 

Lasts. 

January  . 

— 

Brought  forward  5 1 

February 

— 

July 

63 

March  . 

. — 

August  . 

774 

April 

10 

September 

• 3,501 

May 

4 

October  . 

• »5,565 

June 

37 

November 

December 

• 14,559 
362 

Carried  forward  5 * 

Total 

• 34,875 

Number  of  Yarmouth  boats  employed,  about  . . 270 

,,  Scotch  and  other  boats  employed,  about  640 
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Return  of 

Herrings  Landed  at  Lowestoft 

IN  19IO. 

Month. 

Lasts. 

Month. 

Lasts. 

January  . 

— 

Brought  forward  32& 

February 

— 

July  . 

. 12 

March  . 

52 

August  . 

64 

April 

244 

September 

211 

May 

IO 

October  . 

• 12,945 

June 

20 

November 

December 

• 12,443 

• 583 

Carried  forward  326 

Total 

• 26,584 

Number  of  Lowestoft  boats  employed,  about  . . 306 

,,  Scotch  and  other  boats  employed,  about  406 
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XV. 

OBITUARY  NOTICE. 

CHARLES  BAGGE  PLOWRIGHT,  M.D.,  F.R.C.S.,  J.P. 

Norfolk  has  produced  many  enthusiastic  workers  in  natural 
science,  but  few,  if  any,  of  them  have  achieved  the  world- 
wide reputation  which  was  accorded  to  the  late  Dr.  C.  B. 
Plowright.  No  doubt  the  inhabitants  of  King’s  Lynn  were 
aware  that  their  kindly  doctor  took  a lively  interest  in  all 
branches  of  natural  history,  as  well  as  in  archaeology  and  folk- 
lore, and  was  possessed  of  a wealth  of  information  which  was 
always  at  the  disposal  of  his  fellow-townsmen,  but  few  of  them 
realised  that,  on  his  special  subject,  he  ranked  as  one  of  the 
leading  authorities,  and  that  his  assistance  was  eagerly 
sought  by  mycologists  in  all  parts  of  the  world.  The  study 
of  mycology  and  plant  pathology  is  yearly  becoming  of 
greater  importance,  and,  as  a consequence,  the  name  of 
Plowright,  as  a pioneer  in  these  subjects,  is  held  in  honour  by 
an  ever  increasing  circle  of  students. 

Charles  Bagge  Plowright,  M.D.,  Hon.  F.R.C.S.,  J.P.,  was 
born  on  April  3rd,  1849,  King’s  Lynn.  His  boyhood  was 
spent  in  the  neighbouring  village  of  North  Wootton,  where 
on  its  heaths  and  marshes  he  gained  his  first  acquaintance 
with  the  subject  he  was  to  do  so  much  to  advance.  At  an 
early  age,  he  gave  evidence  of  those  characteristics  which 
always  forcibly  impressed  all  scientists  who  had  the  fortune 
to  know  him,  viz.,  the  faculty  of  rapidly  assimilating  the  main 
outlines  of  any  subject,— of  advancing  immediately  to  its 
boundaries, — and  the  ability  to  select  lines  of  research  which 
would  add  to  the  common  stock  of  knowledge.  At  the  age  of 
fourteen  or  fifteen,  he  had  mastered  the  flowering  plants  of 
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the  district,  and  had  begun  the  study  of  fungi,  which  was  then 
a terra  incognita  to  all,  save  two  or  three,  British  botanists. 

In  the  sixties  it  was  customary  to  begin  the  course  of  training 
for  the  medical  profession  by  apprenticeship  to  an  established 
practitioner.  Plowright  was  accordingly  indentured  to  the 
late  Dr.  John  Lowe,  Surgeon-Apothecary  to  the  Prince  of 
Wales,  and  Surgeon  to  the  West  Norfolk  and  Lynn  Hospital ; 
and  as  his  apprentice  he  became  a pupil  at  the  Hospital  in 
October,  1865.  Subsequently  he  studied  at  Glasgow,  and 
was  a dresser  under  Professor  Lister,  who  was  then  introducing 
the  antiseptic  system  of  treatment  at  the  Royal  Infirmary. 
He  took  the  Diplomas  of  M.R.C.S.,  England,  and  L.R.C.P., 
Edinburgh,  in  1870,  M.D.,  Durham,  1890,  and  was  made 
Hon.  F.R.C.S.,  England,  in  1893.  After  serving  as  House 
Surgeon  to  the  I.ynn  Hospital,  he  settled  down  in  practice 
at  Lynn,  maintaining  his  connection  with  the  Hospital  as 
Hon.  Surgeon  and  Consulting  Surgeon.  “ Dr.  Plowright 
had  a high  reputation  as  a skilful  and  careful  surgeon,  and 
had  an  extensive  practice  throughout  West  Norfolk  ” ( British 
Medical  Journal). 

A course  of  medical  study  is  considered  by  the  majority  of 
students  sufficient  occupation,  but  Plowright  found  it  possible 
to  continue  his  favourite  study  of  fungi  during  the  same  period. 
When  ill  for  a few  weeks  at  Glasgow,  he  employed  his  enforced 
leisure  in  copying  the  paintings  of  Sowerby’s  British  Fungi, 
a scarce  book,  which  happened  to  be  available  there,  to  assist 
him  in  his  future  work  ; and  by  the  time  he  was  House  Surgeon 
at  Lynn,  his  knowledge  was  so  far  advanced  that  he  was  able 
to  issue  sets  of  named  specimens  of  British  Pyrenomycetes 
under  the  title  Sphceriacei  Britannici.  In  1872,  he  contributed 
to  the  Norfolk  and  Norwich  Naturalists’  Society  a list  of 
about  800  Norfolk  fungi,  which  he  further  extended  to  about 
1500  in  1884.  He  was  made  an  Honorary  member  of  this 
Society,  and  was  President  in  1894-95. 

Though  Dr.  Plowright’s  knowledge  covered  the  whole 
field  of  systematic  mycology,  and  was  especially  valued  in 
England  with  regard  to  the  Agaricacece,  his  wider  reputation 
rests  on  his  own  investigations  into  certain  groups.  At  the 
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beginning  of  his  career  he  took  up  the  study  of  the 
Pyrenomycetes,  on  which  he  published  several  papers  and 
accumulated  an  extensive  collection  of  specimens.  A genus 
of  the  Pyrenomycetes  was  named  Plowrightia  in  1883,  by 
Saccardo,  “ a C.  B.  Plowright,  mycologo  et  in  primis 
pyrenomycetologo  eximio,  e King’s  Lynn,  Britannice.”  But 
when  the  heteroecismal  theory  of  the  Uredinece  was  pro- 
pounded, Dr.  Plowright,  undeterred  by  the  scornful  in- 
credulity of  the  official  British  mycologists,  entered  en- 
thusiastically upon  the  study  of  those  obligate  parasitic 
species  ; by  a long  series  of  experiments  and  cross-infections, 
he  assisted  in  placing  the  theory  beyond  all  doubt,  and 
incidentally  established  his  reputation  as  a skilful  and  exact 
scientific  worker.  In  1890,  he  published  his  well-known 
book  ,‘ A Monograph  of  the  British  Uredineae  and  Ustilagineae,’ 
which  still  remains  a standard  work  on  the  subject. 

Dr.  Plowright’s  herbarium  included  specimens  not  only  of 
his  own  collecting,  but  also  others  from  the  leading  mycologists 
in  Europe  and  America.  It  has  been  acquired,  through  the 
late  Professor  Hillhouse,  by  the  Mason  College,  Birmingham, 
where,  with  M.  Larbalastier’s  lichens  and  Mr.  E.  M.  Holmes’ 
Algae,  it  forms  the  cryptogamic  herbarium. 

His  papers  on  systematic  mycology  and  plant  diseases  are 
too  numerous  to  be  enumerated  here.  Lindau  and  Sydow’s 
‘ Thesaurus  Litteraturae  Mycologicae  ’ includes  a list  of 
more  than  130  mycological  contributions  from  his  pen, 
but  even  that  is  not  complete.  He  was  a frequent  contributor 
to  ‘ Grevillea,’  which  was  formerly  the  cryptogamic  periodical 
of  this  country,  and  in  conjunction  with  the  late  Mr.  W. 
Phillips  of  Shrewsbury,  he  published  in  that  medium  a series 
of  papers  on  “ New  and  Rare  British  Fungi,”  in  which  were 
described  296  species.  His  ‘ Monograph  of  the  British 
Hypornyces  ’ was  another  important  contribution  to  that 
Journal.  Other  papers  appeared  in  the  ‘ Proceedings  of 
the  Royal  Society,’  ‘ Journal  of  the  Linnean  Society,’ 

‘ Bulletin  de  la  Societe  Mycologique  de  France,’  ‘ Journal 
of  the  Royal  Horticultural  Society,’  ‘ Zeitschrift  fur 
Pflanzenkrankheiten,’  ‘ Transactions  of  the  British  Myco- 
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logical  Society,’  etc.  Dr.  Plowright  did  not  ignore  the 
economic  aspect  of  his  favourite  study.  For  thirty  years  he 
was  a contributor  to  the  ‘ Gardeners’  Chronicle,’  principally 
upon  the  diseases  of  plants  caused  by  fungi ; and  in  1891  he 
drew  attention  to  the  use  of  Bordeaux  mixture,  in  France,  as 
a preventative  of  vine  diseases,  and  recommended  its  adoption 
in  this  country  as  a means  of  preventing  disease  in  potatoes. 
Australia  sought  his  advice  on  diseases  of  wheat,  and  India  on 
diseases  of  the  tea  plant.  From  1890  to  1894  Dr.  Plowright 
was  Hunterian  Professor  of  Comparative  Anatomy  and 
Physiology  in  the  Royal  College  of  Surgeons  of  England,  and 
delivered  a course  of  lectures  on  the  action  of  fungi  on  the 
human  body. 

Dr.  Plowright  was  one  of  the  last  of  the  band  of  mycologists 
who  assembled  each  year  and  exchanged  ideas  at  the  once 
famous  Fungus  Foray,  held  by  the  Woolhope  Club.  There  he 
“ was  always  noted  for  his  advanced  ideas  and  his  endeavours 
to  elevate  mycology  from  the  old  Friesian  rut  in  which  at 
the  time  it  was  firmly  imbedded  ” ( Nature , May  5th,  1910). 
In  later  years,  he  attended  from  time  to  time,  the  forays  of 
the  Societe  Mycologique  de  France,  the  Yorkshire  Naturalists’ 
Union,  the  Essex  Field  Club,  and  the  British  Mycological 
Society,  always  ready  to  hand  on  to  the  rising  generation  of 
Mycologists  that  knowledge  of  fungi  which  cannot  be  obtained 
from  books.  In  1896,  he  assisted  in  the  inauguration  of  the 
British  Mycological  Society,  of  which  he  was  elected  President 
for  the  years  1898  and  1899.  Throughout  the  whole  of  his 
career,  he  carried  on  an  active  correspondence  with  the 
leading  mycologists  at  home  and  abroad,  including  Messrs. 
C.  E.  Broome,  F.  Currey,  M.  C.  Cooke,  W.  G.  Smith,  Rev. 
M.  J.  Berkeley,  Baron  F.  von  Thiimen,  Dr.  L.  Rabenhorst, 
M.  Boudier,  Dr.  P.  Magnus,  Dr.  G.  Winter,  Professor  Fallow. 
Professor  P.  A.  Saccardo,  etc.  In  his  later  years,  every 
British  student  of  mycology  sought  his  advice,  and  his 
correspondence  was  such  that  one  can  only  marvel  how  he 
managed  to  cope  with  it  in  the  intervals  of  a busy  professional 
life. 

Although  he  did  so  much  for  Mycology,  he  was  still 
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able  to  fini  time  for  active  work  in  other  directions.  He  was 
keenly  interested  in  prehistoric  man,  and  investigated  all 
the  gravel  pits  in  the  district  for  evidence  of  their  existence. 
In  this  way  he  acquired  an  interesting  collection  of  neolithic 
and  paleolithic  implements,  which  is  now  in  the  Lynn  Museum. 
A paper  on  Neolithic  Man  in  West  Norfolk,  dealing  more 
especially  with  his  researches  on  Massingham  Heath,  appeared 
in  the  “ Transactions  ” of  this  Society,  Vol.  V.,  pp.  250-264. 
But  there  was  little  in  West  Norfolk  which  had  not  attracted 
his  attention  ; and  whether  his  visitor  was  interested  in 
botany,  zoology,  archaeology,  or  any  other  branch  of  know- 
ledge, he  was  certain  to  find  in  Dr.  Plowright  a willing,  able, 
and  suggestive  guide. 

When  in  later  years  he  was  advised  to  relinquish  constant 
microscopical  investigation,  he  soon  found  other  outlets  for 
his  ability  and  energy.  He  took  up  the  study  of  woad,  and 
showed  that,  contrary  to  the  statements  of  technical  chemists, 
it  was  possible  to  dye  with  woad  alone  by  simple  methods. 
This  led  him  to  an  investigation  of  the  tinctorial  properties 
of  other  British  plants,  which  involved  an  elaborate  series  of 
experiments,  carried  out  under  practical  conditions,  with  the 
assistance  of  Mr.  C.  A.  Barrett,  of  Gaywood.  As  a result, 
the  old  wives’  tales,  which  passed  for  information  on  that 
subject,  have  now  been  replaced  by  exact  knowledge,  from 
a botanical  standpoint,  in  the  following  series  of  papers  : — 
“ Woad  as  a blue  dye,  with  an  account  of  its  bibliograph}'.” 
“ On  the  Tinctorial  properties  of  our  British  dye-plants,” 

“ Sur  la  matiere  colorante  bleue  de  1’  Isatis  tinctoria  et 
sur  la  teinture  a la  guede.” 

“ On  Woad  as  a prehistoric  pigment.” 

“ British  Dye-plants.” 

“ On  the  Archaeology  of  Woad.” 

With  the  Folklore  of  his  native  district,  Dr.  Plowright  was 
thoroughly  acquainted,  and  it  is  to  be  regretted  that  he  was 
not  spared  to  carry  out  his  evident  intention  of  recording 
his  knowledge  on  that  subject.  A paper  on  “ Some  Survivals 
of  Mediaeval  Medicine  in  East  Anglia  ” represents  only  a small 
part  of  the  information  he  possessed.  Of  the  archaeology  of 
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medicine,  he  had  an  expert  knowledge,  gained  by  a first- 
hand study  of  early  medical  works,  of  which  he  had  amassed 
a representative  library.  His  writings  on  this  subject 
include  : 

“ On  the  origin  of  the  Apothecaries’  Symbols  for  the 
Scruple,  Drachm,  and  Ounce.” 

“ Carboy  Symbols.” 

“ The  Astral  elements  of  the  Pharmaceutical  Symbols  of 
the  17th  Century.” 

“ Pages  from  a Pharmacopoeia  of  the  Past.” 

“ Suggested  Moorish  origin  of  certain  Amulets.” 

The  above  afford  striking  evidence  of  the  thoroughness 
with  which  Dr.  Plowright  carried  out  his  investigations. 
He  was  not  content  with  “ second-hand  ” knowledge,  but 
dug  down  to  the  original  authorities.  For  the  first  two  of 
the  papers  just  mentioned  he  learnt  Arabic,  in  order  that  he 
might  consult  the  early  medical  writers  in  the  original, 
while,  before  writing  the  last,  which  deals,  inter  alia,  with 
horse-brasses,  he  visited  Spain  in  order  to  examine  for  himself 
the  details  of  Moorish  architecture,  which  he  knew  only  from 
illustrations,  etc.  Further  evidence  of  his  love  of  archaeology 
is  furnished  by  his  paper,  “ On  the  so-called  Moon-dial  on 
St.  Margaret’s  Church,  King’s  Lynn.” 

For  thirty-two  years  Dr.  Plowright  was  Medical  Officer  of 
Health  for  the  Freebridge  Lynn  Rural  District,  and  brought 
into  this  work  also  the  same  qualities  of  insight  and  careful 
investigation  which  have  made  his  scientific  researches  so 
valuable.  His  reports  were  the  subject  of  frequent  commenda- 
tion by  the  Local  Government  Board,  and  usually  contained 
data  worthy  of  permanent  record.  Some  of  them,  e.g., 
Report  on  the  distribution  of  Calculus  Disease,  Report  on 
the  distribution  of  Cancer  Deaths  in  the  Freebridge  Lynn 
Rural  Districts,  Report  on  Cowsheds  and  Dairies,  etc.,  are 
well-known  and  highly  esteemed.  Although  a Justice  of  the 
Peace  for  the  Borough  of  Lynn,  his  professional  duties  rarely 
permitted  him  to  take  his  seat  on  the  Bench,  but  when  occasion 
arose,  his  time  and  special  knowledge  were  always  given 
ungrudgingly,  as  in  the  case  of  his  “ Report  to  the  Licensing 
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Justices  on  the  Sanitary  condition  of  the  Licensed  Houses 
in  the  Borough  of  King’s  Lynn.” 

In  1908,  Dr.  Plowright  retired  from  medical  practice,  and 
took  up  his  residence  at  North  Wootton,  where  he  had  built 
a house  and  laid  out  a garden  in  accordance  with  his  scientific 
tastes.  There  may  be  seen  rare  plants,  Norfolk  boulders, 
and  Norfolk  curios  of  all  kinds,  while  evidence  of  his  know- 
ledge of  folk-lore  meets  one  on  every  side.  To  this  retreat 
his  friends  and  pupils  looked  with  confidence  for  a continuance 
of  that  advice  and  assistance  which  they  valued  so  highly. 
But  to  the  deep  regret  of  all,  the  reward  of  his  toil  was  denied 
him,  and  after  a painful  illness  he  died  on  April  24th,  1910. 

At  a time  when  Britain  is  beginning  to  recognise  the 
importance  of  the  study  of  plant  pathology,  and  of  the 
systematic  mycology  on  which  that  study  must  be  based, 
it  is  almost  a national  calamity  that  we  should  have  lost, 
prematurely  as  it  seems  to  most  of  us,  and  certainly  before 
his  career  of  usefulness  was  exhausted,  the  man  who  was 
acknowledged  to  be  our  foremost  authority  on  such  matters, 
and  the  only  Englishman  in  the  front  rank  of  the  world’s 
mycologists.  The  whole  body  of  British  mycologists  looked 
up  to  him  as  their  leader.  Officially  his  exceptional  qualifica- 
tions were  more  recognised  abroad  than  at  home,  for  Dr. 
Plowright  was  too  independent  a scientist  to  seek  favour 
with  official  cliques,  and  to  that  may  be  attributed  the  fact 
that  he  did  not  receive,  what  was  his  by  right,  the  highest 
scientific  honour  of  Great  Britain.  It  is  difficult  for  one  who 
owes  his  knowledge  and  position  entirely  to  Dr.  Plowright’s 
guidance  to  write  of  him  in  terms  which  will  not  appear 
extravagant ; I quote,  therefore,  the  following  appreciation, 
from  the  ‘ British  Medical  Journal,’  which  expresses  to 
some  extent  what  most  of  us  feel  : 

“ Dr.  Plowright  was  a man  of  whom  the  profession  of  this 
country  may  well  be  proud.  A thoroughly  competent  and 
skilful  practitioner  of  medicine,  he  brought  to  the  study  of 
his  favourite  department  of  science — a department  which 
touches  animal  pathology  at  many  points — the  all  important 
qualities  of  perseverance,  exactness,  and  insight.  He  had 
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a true  conception  of  the  functions  and  responsibilities  of 
science,  and  dreaded  slapdash,  slipshod  work  ; indeed,  it  may 
be  said  with  truth  that  the  modest  estimate  he  put  on  his 
own  researches  stood  in  the  way  of  the  recognition  he  deserved, 
and  it  might  have  been  well  for  the  cause  of  science  itself 
had  he  been  a little  less  modest  and  more  insistent.  However 
this  may  be,  he  was  a man  for  whose  scientific  temper  of 
mind  every  one  who  had  even  a slight  acquaintance  with  him 
must  have  conceived  the  highest  respect.” 

T.  P. 
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Some  Suffolk  Ornithological  Notes  for  1911. — In  January 
large  flocks  of  Redpolls  of  both  kinds  appeared  near  Bury  St. 
Edmund’s.  They  were  very  tame,  and  were  fond  of  feeding 
on  the  heaps  of  refuse  seeds  put  out  after  threshing.  The 
high  gales  of  this  month  drove  inland  several  Green  Cor- 
morants, one  of  these  dashed  itself  against  a bicycle  light ; 
on  reviving  it  became  very  tame  and  caught  fish  in  a pond 
daily,  but  eventually  got  under  the  ice  and  was  drowned. 
Two  others  of  the  same  species  took  up  their  position  on  the 
Church  of  the  same  village  (Lavenham).  On  March  27th  an 
immature  White-tailed  Eagle  was  shot  at  Brandon,  it  had 
been  feeding  on  rabbits.  Last  year  a Blackbird’s  nest  in 
a snug  ivy  wall  had  two  successive  broods,  and  the  same  nest 
has  this  year  been  occupied  again,  probably  by  the  same 
birds.  On  April  18th  the  Cuckoo  was  heard  by  many  people 
at  Tostock,  an  early  record.  A neighbour  found  a Cock 
Pheasant  pulling  and  devouring  his  crocus  bulbs,  a novel 
pabulum  for  this  bird,  I think. — W.  H.  Tuck. 
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Wild  Bird  Protection  on  the  Norfolk  Coast. — It  is 
satisfactory  to  record  that  during  the  year  1910  there  was 
no  falling  off  in  the  exertions  of  our  local  Bird-protection 
Societies  in  their  efforts  to  see  that  the  law  relating  to  the 
preservation  of  certain  species  that  breed  on  our  coast  is  duly 
enforced.  We  regret  to  note,  however,  that  the  Balance 
Sheet  of  the  Breydon  Society  again  showed  an  adverse  balance 
at  the  end  of  the  season  ; and  now  that  Lord  Leicester  defrays 
the  cost  of  the  watcher  at  Wells,  we  hope  naturalists  in  the 
County  will  give  increased  support  toward  the  expense  of 
the  watcher  on  Breydon.  We  are  pleased  to  note  that  H.M. 
the  King  has  graciously  consented  to  become  Patron  of  the 
Wolferton  Society  in  succession  to  his  late  lamented  Majesty 
King  Edward  VII. 

From  the  reports  received  it  is  evident  that,  as  the  result 
of  protection,  the  different  breeding  haunts  are  more  and 
more  resorted  to  yearly,  and  especially  has  this  been  observed 
at  Wolferton  where,  the  Hon.  Sec.  reports,  there  was  a “very 
large  increase  ” in  the  number  of  birds  nesting  last  season, 
and  particularly  was  this  noted  with  reference  to  the  Red- 
shank. 

We  make  the  following  extracts  from  the  notes  kept 
by  R.  J.  Pinchen,  and  recorded  by  Mr.  O.  E.  Gurney  in  his 
annual  report  for  the  Blakeney  and  Cley  District  for  last  year  ; 
and  we  cannot  help  regretting  that  the  other  Bird-protection 
Societies  in  the  County  are  unable  to  publish  similar  records 
from  their  different  Districts. 

During  the  last  week  in  April  Lesser  and  Common  Terns 
first  began  to  arrive,  and  the  first  Lesser  Tern’s  nest  with  eggs 
was  found  on  May  16th.  On  June  6th  young  birds  of  the 
Lesser  Tern  were  first  noticed.  The  first  eggs  of  the  Common 
Tern  were  not  found  until  May  19th,  i.e.,  more  than  a month 
later  than  the  Lesser  Tern,  and  the  first  eggs  hatched  of  the 
Common  Tern  were  discovered  on  June  10th.  A Ringed 
Plover’s  nest  containing  eggs  was  first  noted  on  May  17th,  but 
by  the  21st  young  birds  of  this  species  were  seen,  so  that  laying 
probably  began  about  the  beginning  of  May. 
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By  May  24th  there  were  “ plenty  of  nests  ” of  the  Common 
and  Lesser  Tern  and  of  the  Ringed  Plover,  and  by  the  middle 
of  June  both  species  of  Tern  were  hatching  “all  over  the 
place.”  By  the  end  of  the  month  there  were  plenty  of  young 
birds  flying  about.  We  are  pleased  to  note  that  at  least  one 
clutch  of  Oyster-catchers  hatched  off,  and  several  clutches  of 
Sheld-ducks.  A few  Black  Terns  and  Sandwich  Terns  were 
observed  passing  over  about  the  middle  of  May. 

The  Autumn  Migration  seems  to  have  started  at  the 
beginning  of  September,  during  which  month  Pied  Flycatchers, 
Bluethroats,  Lapland  Buntings,  the  Grasshopper  and  Barred 
Warbler,  and  many  others  of  our  rarer  visitors  were  noted. 

The  watcher  concludes  by  saying,  “ I think  this  the  best 
season  we  have  ever  had,  as  there  was  an  extra  quantity  of 
Terns  of  both  sorts  and  they  did  exceedingly  well.” — S.  H.  L. 
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XI. 


List  of  Publications  added  to  the  Society's  Library  from 
May,  1911  to  April , 1912. 

Ashmolean  Natural  History  Society  of  Oxfordshire.  Proceedings 
and  Keport  for  1910 — 1911. 

Augustana  Library  Publications,  No.  7.  Sand  Strand  Flora  of 
Marine  Coasts. 

Barbosa  de  Bocage.  Additions  et  corrections  a l’ornithologie 
d’Angola.  2 Parts. 

Belfast  Naturalists’  Field  Club.  Series  II.  Vol.  vi.  Part  4. 

Belge.  Soeidt6  Gdologique.  Bulletins.  Vol.  xxiv.  Parts  8 — 10. 
Vol.  xxv.  Parts  1 — 5. 

Bennett  A.,  F.L.S.  Carex  helvola.  Blytt.  Some  aquatic  forms  and 
aquatic  species  of  the  British  Flora. 

Distribution  of  Goodyeara  repens. 

Presented  by  the  Author. 

Bristol  Naturalists’  Society,  Proceedings  of  the.  Vol.  ii.  Part  3. 
Vol.  iii.  Part  1. 

British  Museum.  Catalogue  of  Marine  lteptiles  of  the  Oxford  Clay. 
Part  1.  C.  W.  Andrews.  1910. 

Guide  to  Mr.  Worthington  Smith’s  Drawings  of  Field  and 

Cultivated  Mushrooms. 

Special  Guide  No.  5.  Bible  Exhibition. 

All  presented  by  the  Trustees. 

California,  University  of.  Publications  in  Zoology.  Vol.  vi.  Parts 
13 — 15.  Vol.  vii.  Parts  3— 8.  Vol.  viii.  Parts  1,  2,  4 - 7. 

Cambridge  Philosophical  Society,  Proceedings.  Vol.  xvi.  Parts 
2—5. 

Chambers  J.  The  Stone  Age  and  Lake  Lothing,  1911. 

Prese?ited  by  Mr.  H.  B.  Woodward , F.G.S. 

Concarneau.  Laboratoire  de  Zoologie.  Travaux  Scientifiques.  Volii. 

Connecticut.  Academy  of  Arts  and  Sciences.  Vol.  xvi.  Pages 
383—1107. 

Cornetz  V.  Notes  on  “Trajets  des  Fourmis  et  retours  au  nid.” 
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Croydon  Natural  History  and  Scientific  Society.  Proceedings  and 
Transactions,  1910—11. 

Ealing  Scientific  and  Microscopical  Society.  Report  and  Transactions, 
1910-11. 

Edinburgh  Physical  Society.  Transactions.  Vol.  xviii.  Part  3. 

Royal  Society.  Transactions.  Yol.  xxxi.  Parts  3,  4. 

Notes  from  Royal  Botanic  Garden.  Nos.  22,  23. 

Egypt.  Report  of  Zoological  Gardens.  Giza  near  Cairo.  1910. 

Essex  Naturalist.  Vol.  xvi.  Parts  7—9. 

Field  Columbian  Museum,  Chicago.  Annual  Reports,  1901 — 10. 

Presented,  by  Mr.  J.  H.  Gurney , F.Z.S. 

France,  Bulletin  de  la  Soci6t6  des  Sciences  Naturelles  de  l’Ouest  de 
la.  1910.  Parts  3 and  4. 

Geographical  Journal.  May,  1911 — April,  1912. 

Presented  by  Mr.  H.  G.  Barclay , F.R.G.S. 

Geological  Society.  Quarterly  Journal.  Nos.  264—7.  List  of 
Members,  1910.  Additions  to  Geological  Literature,  1909. 

Presented  by  Col.  Pielden,  C.B. 

Gosse  P,  H.  Romance  of  Natural  History. 

Presented  by  Mr.  J.  H.  Gurney,  F.Z.S. 

Gurney  J.  H.  Ornithological  Notes  from  Norfolk.  1881 — 1910. 

Presented  by  the  Author. 

Harvard  College.  Museum  of  Comparative  Zoology.  Bulletins. 
Yol.  liii.  Parts  5—9.  Yol.  liv.  Parts  5—10.  Yol.  lv.  Part  1. 

Annual  Report.  1910 — 11. 

Ibis  The.  9th  Series.  Vol.  i.  Nos.  2,  3.  Vol.  iv.  No.  16.  Yol.  v. 
Nos.  19,  20.  Yol.vi.  No.  21. 

Presented  by  Mr.  G.  F.  Buxton , F.Z.S. 

Janet  C.  Notes  sur  les  Fourmis  et  les  Guepes.  Nos.  21,  22. 

Presented  by  Mr.J.  H.  Gurney , F.Z.S. 

Larken  E.  P.  Leisure  Hours  with  Nature. 

Presented  by  Mr.  J.  H.  Gurney , F.Z.S. 

Lloyd  Library.  Bibliographical  Contributions.  Parts  2 — 5. 

Botanical  Series.  No.  2. 

Pharmacy  ,,  Nos.  3,  4. 

Synopsis  of  Section  Ovinus  of  Polyporus. 

Manchester  Literary  and  Philosophical  Society.  Memoirs.  Vol.  lv. 
Nos.  2,  3. 


Xlll. 


Marine  Biological  Association  of  the  United  Kingdom.  Journal. 
Vol.  ix.  Part  2.  Presented  by  Mr.  Robert  Gurney, 

Microscopical  Society,  Royal.  Journal.  Nos.  202 — 207. 

Montana,  University  of.  Bulletin.  No.  61. 

President’s  Report,  1910. 

Register.  1909  10. 

Morley  C.  Ichneumons  of  Great  Britain.  Vol.  iv.  1911. 

Presented  by  Mr.  W.  H.  Tuck. 

Moscow,  Soci6ti6  Imp^riale  des  Naturalistes  de.  Bulletin,  1910.  No.  4. 

,,  „ ,,  Nouveaux  Memoires, 

xvii.  No.  2. 

New  York  Academy  of  Sciences.  Annals.  Vol.  xx.,  No.  3.  Vol.  xxi., 
No.  1. 

New  Zealand  Institute.  Transactions  and  Proceedings.  Vol.  xliii. 
1910. 

North  Staffordshire  Field  Club.  Report  and  Transactions.  Vol.  xlv. 

Northampton  Natural  History  Society  and  Field  Club.  Vol.  xvi. 

Northumberland,  Durham,  and  Newcastle-on-Tyne,  Natural  History 
Society  of.  Transaction,  N.S.  Vol.  iii.  Pait3. 

Norwich  Science  Gossip  Club.  Report,  1910—11. 

Philadelphia,  Academy  of  Natural  Sciences.  Vol.  lxii.  No.  3. 
Vol.  lxiii.  Nos.  1,  2. 

Plymouth  institute.  Transactions.  Vol.  xv.  Part  1. 

Reid  C.,  F. R.S.  Relation  of  the  present  Plant  population  of  the 
British  Isles  to  the  Glacial  Period. 

On  the  former  connection  of  the  Isle  of  Wight  with  the 

Mainland.  Presented  by  the  Author. 

Royal  Institution  of  Great  Britain.  Proceedings.  Vol.  xix.  Part  2. 

Smithsonian  Institution.  Report  for  1909 — 10. 

South  London  Entomological  and  Natural  History  Society. 
Proceedings.  1910—11. 

Southport  Society  of  Natural  Science.  Report.  1910—11. 

Tuck  W.  H.  Avifauna  of  a Suffolk  Village,  corrected  to  1911. 

Presented  by  the  Author 


XIV. 


United  States  Department  of  Agriculture.  North  American  Fauna. 
Nos.  8,  10,  11,  13-21. 

1 resented  by  Mr.  J.  H.  Gurney  F.Z.S. 

Geological  Survey.  Bulletins,  Nos.  431,  436,  438,  439,  441, 

443,  445—447,  449—465,  467—469,  472—483,  486—490,  495. 

Geological  Survey.  Mineral  Resources,  1909. 

Geological  Survey.  Monograph,  No.  52. 

Geological  Survey.  Professional  Papers,  Nos.  70,  72,  73,  75. 

Geological  Survey.  Water  Supply  Papers,  Nos.  256 — 258,  261, 

263,  265—270,  272—277. 

Winconsin.  Academy  of  Science,  Arts,  and  Letters.  Transactions. 
Yol.  xvi.  Part  2. 

Witherby  H.  F.  Bird  Hunting  on  the  White  Nile,  1902. 

Presented  by  Mr.  J.  H.  Gurney , F.Z.S. 
■Woodward  H.  Fossil  in  Chalk  Flint  Pebble  from  Sheringham  Beach. 

Presented  by  Mr.  H.  B.  Woodward , F.G.S. 

H.B.  History  of  Geology  (History  of  Science  Series),  1911. 

Obituary  Notice  of  Sir  J.  D.  Hooker. 

Review  of  Hall  and  Russell’s  Report  of  Agriculture  and  Soils 

of  Kent,  Surrey  and  Sussex. 

All  presented  by  the  Author. 
Zoologist,  The.  1907.  Parts  788,  790—793. 

Zoological  Society.  List  of  Fellows,  1910. 

Proceedings,  1906.  Part  4.  1911.  Parts  2 and  3.  1912. 

Part  1. 

Transactions.  Vol.  xx.  Part  1. 


List  of  Members  willing  to  receive  Specimens  for  identification. 

Atmore  E.  A.— Lepidoptera,  Neuroptera,  Trichoptera,  Hymenoptera  (Aculeata). 
Bloomfield  Rev.  E.  N.,  M.A.,  F.E.S. — Tentliredinidse,  Diptera,  Hepaticse. 
Burrell  W.  H.,  F.L.S.— Mosses,  Mycetozoa. 

Clarke  W.  G.— Pre-liistoric  Bronze  or  Stone  Implements. 

Fryer  H.  F. — Coleoptera.  Hemiptera. 

Geldart  Miss  A.  M.— Plants. 

Gurney  Robert— Fresh-water  Crustacea  (particularly  from  wells). 

Long  F.— Plants. 

Mayfield  A.,  M.C.S.— British  Non-marine  Mollusca. 


ADDRESS. 


Read,  by  the  President , Mr.  W.  Lincolne  Sutton,  F.I.C.,  to  the 
Members  of  the  Norfolk  and  Norwich  Naturalists  Society , 
at  their  Forty-third  Annual  Meeting , held  at  Norwich 
Castle  Museum , April  joth.  1912. 

Ladies  and  Gentlemen — As  usual,  I commence  by  making 
some  remarks  on  the  events  and  work  of  the  past  session.  We 
have  seven  losses  by  death  to  record,  and  four  by  resignation, 
while  we  have  added  eight  new  names  to  the  list.  The  total 
number  amounts  to  289  or  thereabouts.  The  losses  by  death 
include  the  following : — Major  W.  S.  Dods,  Mr.  B.  E. 
Fletcher,  Mr.  E.  M.  Connop,  Sir  J.  D.  Hooker,  Mr.  T.  H.  F. 
Barclay,  Mr.  C.  Bussey,  Rev.  W.  N.  Ripley. 

Major  W.  S.  Dods,  of  the  Norfolk  Regiment,  who  died  on 
11th  August,  1911,  only  son  of  the  late  Major  William  Dods, 
of  Lincolnshire,  was  born  at  Great  Yarmouth.  After  serving 
with  his  regiment  in  various  parts  of  the  world,  on  his  retire- 
ment he  took  up  his  abode  at  Thorpe.  He  was  keenly 
interested  in  ornithology  and  had  a good  collection  of  birds’ 
eggs.  He  was  very  successful  as  an  amateur  gardener,  and 
took  several  prizes  at  local  shows. 

Mr.  B.  E.  Fletcher,  a well-known  Norwich  citizen,  died 
on  2nd  September,  1911.  He  took  an  active  part  in  philan- 
thropic and  benevolent  work,  and  will  be  long  remembered 
as  the  founder  and  donor  of  the  Fletcher  Convalescent  Home 
at  Cromer. 

Mr.  E.  M.  Connop,  whose  death  took  place  on  15th 
September,  1911,  devoted  great  attention  to  ornithology.  He 
possessed  a fine  collection  of  stuffed  birds,  and  when  residing 
at  Wroxham  had  many  rare  birds  domesticated  in  his 
grounds. 
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Of  Sir  J.  D Hooker,  whose  fame  as  a scientific  man  is 
world-wide,  it  is  superfluous  to  say  much  here.  Norfolk, 
however,  may  lay  claim  to  the  fact  that  his  mother,  Miss 
Dawson  Turner,  was  a Yarmouth  lady.  He  became  a mem- 
ber of  our  Society  in  1873-4,  and  has  testified  his  interest  in 
it  by  presenting  some  books  and  a medallion  of  his  father, 
Sir  W.  J.  Hooker. 

Mr.  Terence  H.  F.  Barclay,  of  the  Scots  Guards,  eldest 
son  of  Mr.  Hugh  G.  Barclay,  of  Coluey  Hall,  died  last  Decem- 
ber from  injuries  inflicted  by  a lion.  His  sad  death  cast  a 
gloom  over  the  whole  county. 

Mr.  Charles  Bussey  died  3rd  January,  1912.  At  one  time 
an  active  member  of  this  society,  he  will  be  long  remembered 
for  his  vigorous  personality.  He  was  instrumental  in 
arranging  several  excursions,  not  the  least  interesting  of 
which  was  a visit  to  his  beautiful  garden  and  grounds  at 
Upper  Stoke  Holy  Cross.  He  possessed  a considerable  know- 
ledge of  plants,  and  devoted  a great  deal  of  his  spare  time  to 
the  cultivation  and  beautifying  of  his  garden,  which  he  was 
always  pleased  to  show  to  visitors. 

The  Rev.  W.  N.  Ripley,  Honorary  Canon  of  Norwich, 
whose  death  took  place  4th  February,  1912,  in  his  88th  year, 
will  be  long  remembered  in  Norwich  for  his  great  generosity 
to  the  poor.  He  was  a Scholar  of  Gonville  and  Caius  College, 
Cambridge,  B.A.  (Wrangler)  in  1848,  and  M.A.  in  1851.  He 
was  incumbent  of  St.  Giles’,  Norwich,  from  1859  to  1885,  and 
afterwards  Vicar  of  Earlham  and  Rector  of  Colney  till  1899, 
when  he  retired  from  public  life. 

In  November,  1910,  a sub-committee  was  formed  to  pro- 
mote an  exhibit  relating  to  Norfolk  Arboriculture  at  the  Royal 
Agricultural  Show.  The  appeal  for  support  received  a hearty 
response  ; 20  specimens  and  58  photographs  illustrative  of 
timber  and  ornamental  trees,  natural  regeneration,  the  effect 
of  insect,  animal,  and  fungus  pests,  &c.,  were  received,  and 
these  were  augmented  by  the  friendly  co-operation  of  the 
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Norwich  Photographic  Society,  which  contributed  38  studies 
of  trees.  After  the  close  of  the  Royal  Show  the  exhibit  was 
removed  to  the  Castle  Museum,  where,  by  permission  of  the 
Museum  Committee,  it  has  since  remained  on  view  in  the 
“ Keep,”  pending  its  final  dispersal.  The  thanks  of  the 
Society  are  due  to  those  who  at  considerable  expenditure  of 
time  and  money  supported  the  venture,  and,  further,  to 
Messrs.  F.  Leney  and  E.  Peake,  without  whose  technical 
knowledge  the  difficulties  of  arranging  the  exhibits  would 
have  been  a more  serious  burden  to  the  Hon.  Secretaries. 
Sir  Eustace  Gurney,  Col.  F.  B.  Longe,  C.B.,  Messrs.  E.  T. 
Boardman,  W.  G.  Clarke,  J.  T.  Hotblack,  and  R.  J.  Woolley 
have  placed  their  photographs  at  the  disposal  of  the  Society. 
Others,  about  which  no  conditions  have  been  made,  remain 
provisionally  in  custody. 

Mr.  W.  H Burrell,  as  Assistant  Hon.  Secretary  to  the 
Sub-Committee,  devoted  considerable  time  and  trouble  to  the 
promotion  of  these  exhibits,  and  at  the  last  meeting  of  the 
General  Committee  was  accorded  a vote  of  thanks  for  his 
services. 

7th  July,  1911.  The  only  excursion  of  the  Society  was 
a visit  to  Colney  Hall,  by  kind  invitation  of  Mr.  H.  G.  Barclay. 
This  was  attended  by  about  twenty  members  and  friends. 
After  the  lion  cubs  had  been  seen,  the  gardens  were  visited, 
and  the  party  was  entertained  at  tea  in  the  Hall. 

We  have  to  thank  several  members  for  donations  of 
books,  pamphlets,  etc.,  including  Mr.  Arthur  Bennett,  A.L.S., 
Mr.  H.  G.  Barclay,  F.R.G.S.,  Mr.  G.  F.  Buxton,  F.Z.S.,  Mr. 
J.  H.  Gurney,  F.L.S.,  Mr.  H.  B.  Woodward,  F.R.S.,  and 
others.  We  are  also  indebted  to  Mr.  J.  H.  Gurney  for  a 
donation  of  £2  towards  book-binding. 

Your  President  attended  the  British  Association  Meeting 
at  Portsmouth  as  the  delegate  of  the  Society  to  the 
Conference  of  Delegates  of  Corresponding  Societies.  Mr. 
Robt.  Gurney,  your  President-elect,  also  attended  the  general 
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meeting  of  the  Association.  Two  meetings  of  the  Conference 
were  held  on  August  31st  and  September  5th.  At  the  first 
meeting,  the  Chairman  of  the  Conference,  Professor  J.  W. 
Gregory,  F.R.S.,  delivered  an  able  and  suggestive  address, 
entitled,  “ The  Scientific  Misappropriation  of  Popular 
Terms.”  As  the  title  suggests  the  methods  of  the  modern 
burglar,  it  would  perhaps  have  conveyed  its  meaning  more 
clearly  if  expressed  as  “ The  Misappropriation  by  Science  of 
Popular  Terms.”  The  author  discussed  as  instances,  amongst 
others,  the  technical  use  of  common  words  like  metal,  rock, 
and  clay.  At  the  second  meeting,  our  friend  Mr.  F.  Balfour 
Browne,  of  the  Belfast  Naturalists’  Field  Club,  presented  the 
Report  of  a sub-Committee  appointed  to  formulate  a definite 
system  on  which  collectors  should  record  their  captures. 
The  members  of  this  sub-Committee  were  all  agreed  as  to 
the  soundness  of  the  Watsonian  County  and  Vice-County 
System.  Mr.  Harold  Weger  of  the  British  Mycological  Society 
read  a paper  on  “ The  Study  of  Fungi  by  Local  Natural  History 
Societies,”  which  led  to  a good  discussion.  A large  collection 
of  fine  water-colour  drawings,  dissections,  and  photographs  of 
fungi,  by  various  workers,  was  hung  round  the  room.  Sir 
Daniel  Morris  opened  a discussion  on  co-ordination  of  the 
work  of  local  scientific  societies.  Mr.  Wilfred  Mark  Webb, 
Secretary  of  the  Selborne  Society,  read  a vigorous  paper  on 
“ The  Protection  of  Plants,”  dealing  particularly  with  the 
extermination  of  cryptograms,  and  appealing  for  the  influence 
of  local  natural  history  societies. 

T am  indebted  to  my  official  representation  of  your 
Society  at  the  Portsmouth  Meeting  of  the  British  Association 
for  a most  enjoyable  week. 

With  reference  to  the  evening  meetings : — 

26th  September,  1911.  A letter  was  read  from  Mr.  L.  J. 
Tillett,  on  behalf  of  Mr.  James  Reeve,  F.G.S.,  thanking  the 
Society  for  his  election  to  the  position  of  Vice-President. 
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Mr.  A.  Patterson  read  a paper  on  the  “Whales  of  Norfolk,” 
illustrated  with  sketches. 

31st  October.  A framed  portrait  of  the  late  Mr.  Thomas 
Southwell  was  presented  to  the  Castle  Museum  by  your 
President  on  behalf  of  the  Society.  A vote  of  thanks  was 
passed  to  Mr.  J.  H.  Gurney  for  the  gift  of  a copy  of  his 
“ Ornithological  Notes  for  Norfolk.”  Mr.  W.  H.  Burrell  read 
the  report  of  the  Royal  Agricultural  Show  Sub-Committee. 
Mr.  J.  H Gurney  read  some  notes  on  the  Nutcracker,  a 
specimen  of  which  was  recently  shot  in  Norfolk.  Mr.  F. 
Leney  read  notes  on  Cirripedes  from  the  Norfolk  Chalk,  in 
the  Castle  Museum,  of  which  a list  has  been  made  by  Mr. 
T.  H.  Withers,  F.G.S.  (Brit.  Museum  Nat.  Hist.)  An  egg  of 
the  Emperor  Penguin  was  exhibited  by  Mr.  Leney,  and  Mr. 
A.  Bennett,  A.L.S.,  sent  a note  on  Stellaria  dilleniana  in 
Norfolk. 

28th  November.  Mr.  John  Hammond,  of  the  School  of 
Agriculture,  Cambridge,  read  a paper  entitled  “ Some  Inves- 
tigations as  to  the  Food  of  Birds,”  illustrated  with  lantern 
slides.  The  Hon.  Secretary  brought  forward  a circular 
from  the  British  Mycological  Society,  containing  questions 
for  the  consideration  of  local  natural  history  societies,  e.g., 
information  as  to  the  disease  affecting  fruit  trees,  known  as 
Silver-leaf.  Specimens  of  British  Clavariacese  were  also 
wanted. 

30th  January,  1912.  The  Rev.  M.  C.  H.  Bird  read  a 
paper  on  “Acorns,”  and  Mr.  A.  W.  Preston  his  “ Meteorological 
Notes  for  1911.”  The  Hon.  Secretary  exhibited  a small 
portion  of  a Mammoth’s  tusk  from  Burgh,  near  Aylsham, 
and  Mr.  Patterson  sketches  illustrating  the  development  of 
fishing  boats  at  Yarmouth,  also  a sketch  and  description  of 
a new  fish  for  Norfolk,  viz.,  the  Sandy  Ray. 

27th  February.  Mr.  L.  F.  Newman,  of  the  School  of 
Agriculture,  Cambridge,  read  a paper,  illustrated  with  lantern 
slides,  on  “The  Soils  and  Geology  of  Norfolk.”  Mr.  F.  Long 
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made  some  remarks  on  nest-building  by  Swallows  and 
Martins.  Dr.  H.  S.  Long  exhibited  two  hen  Pheasants  which 
had  partially  assumed  male  plumage,  and  a paper  on  some 
Norfolk  Annelids  by  the  Rev.  Hilderic  Friend,  communicated 
by  Mr.  Robert  Gurney,  was  taken  as  read,  owing  to  want 
of  time. 

26th  March.  Dr.  C.  B.  Ticehurst  gave  a preliminary 
account  of  Bird  Migration  into  Lowestoft  during  1910-11, 
after  which  the  Members  present  accompanied  the  Curator 
to  the  mammal  gallery  of  the  Museum,  to  see  the  progress 
recently  made  in  the  work  of  revising  the  classification  and 
nomenclature  of  the  specimens. 

It  would  not  be  seemly  that  I should  close  this  review 
of  the  Society’s  history  during  the  past  year  without  alluding 
to  the  loss  which  it  is  sustaining  by  the  retirement  of  Mr. 
Nicholson,  after  filling  the  office  of  Honorary  Secretary  for 
more  than  twenty  years.  It  is  impossible  to  take  any  active 
part  in  the  work  of  this  Society  without  realising  that  the 
post  of  Honorary  Secretary  is  no  sinecure.  Twenty  years  is 
a long  period  in  the  life  of  any  man,  even  of  any  Society,  and 
the  severance  of  such  a tie  as  Mr.  Nicholson  has  forged 
between  the  Society  and  himself  by  his  long  devotion  to  its 
best  interests  merits  more  than  a word  of  parting.  This  was 
the  feeling  of  most  of  the  active  Members  of  the  Society, 
and  at  an  informal  meeting  it  was  decided  to  promote  a 
presentation  to  Mr.  Nicholson  from  his  fellow-members  as 
a substantial  recognition  of  his  services.  As  was  only  to 
be  expected,  the  proposal  met  with  an  immediate  and  wide 
response.  As  the  result,  we  have  had  the  pleasure  of  pre- 
senting to  Mr.  Nicholson  to-night  a writing  bureau  and 
cheque.  You  have  also  elected  him  an  Honorary  Member, 
and  fortunately  we  know  that  the  occasion  does  not  mean 
his  severance  from  the  Society. 

Le  roi  est  viort,  vive  le  roi.  I congratulate  the  Society 
most  heartily  in  securing  the  services  of  Dr.  Sydney  Long  as 
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Honorary  Secretary  in  succession  to  Mr.  Nicholson.  Dr. 
Long  has  already  filled  the  office  of  President,  and  has  shown 
his  great  interest  in  the  Society  in  other  ways.  We  are 
confident  that  the  status  of  the  Society  will  not  suffer  in 
his  hands. 

One  personal  allusion  I venture  to  make.  On  scanning 
the  list  of  Past  Presidents,  I note  that  my  father  was  14th 
President  of  the  Society  in  the  16th  year  of  its  existence — 
1884-5 — twenty-seven  years  ago.  I have  the  honour  to  be 
41st  President  in  the  Society’s  43rd  year.  There  are  two 
other  instances  of  father  and  son  in  the  list,  Messrs.  Harmer 
and  Messrs.  Long,  in  both  cases  also  the  older  generation 
being  happily  still  with  us.  This  is  a pleasing  feature  of  our 
Presidential  roll,  and,  looking  round  on  our  vigorous  member- 
ship, one  hopes  that  other  instances  will  occur. 

In  passing  to  that  portion  of  my  address  in  which  there 
is  to  be  evolved  from  your  President’s  inner  consciousness,  or 
from  his  own  or  others’  experience,  a topic  “ conducive  ” — 
in  the  words  of  Law  X.  of  this  Society — “ to  the  welfare  of 
the  Society,  and  the  promotion  of  its  objects,”  I have  rejected 
after  some  deliberation  and  preparation  a subject  of  local 
bearing,  in  respect  of  which  I have  had  the  opportunity  of 
gaining  some  small  special  knowledge.  The  time  at  my  dis- 
posal to-night  appeared  too  short  to  allow  of  its  adequate 
treatment.  I propose  instead  to  refer  to  a few  particular 
cases  of  chemical  action  in  living  matter,  treating  of 

'•  Enzymes,  with  special  reference  to  cyanogenesis.” 

By  ‘enzymes”  I mean  the  so-called  “ unorganised  ferments,” 
active  substances  which  can  be  extracted  from  and  can 
exercise  their  activity  apart  from  the  living  tissue  in  which 
they  are  elaborated.  By  “ cyanogenesis  ” I mean  the  pro- 
duction in  plants  of  prussic  or  hydrocyanic  acid  by  the  action 
of  enzymes  on  other  bodies  present  in  the  plant  cell.  I have 
recently  had  occasion  to  study  the  phenomenon  of  cyano- 
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genesis  in  linseed,  and  an  explanation  of  the  conditions 
under  which  it  occurs  will  serve  as  a particular  case  to 
typify  the  properties  and  mode  of  action  of  enzymes  in 
general.  I can  only  touch  the  fringe  of  the  subject.  It  is  a 
vast  one,  for  “life  is  a series  of  fermentations,”  and  to  probe 
beneath  the  surface  in  this  region  is  to  reveal  unplumbed 
depths  in  bio-chemistry  and  bio-physics,  depths  which  some- 
where reach  the  very  citadel  of  vital  phenomena.  When 
linseed  (ground  seed  of  flax,  Linum  usitatissinum)  is  macerated 
with  warm  water  and  allowed  to  stand  for  some  time,  the 
development  of  hydrocyanic  or  prussic  acid  gradually  takes 
place.  This  is  shown  by  the  characteristic  odour  of  the  acid, 
and  by  distilling  off  the  volatile  acid  and  subjecting  it  to  its 
specific  tests.  Flax  seed  exhibits  this  property  faintly,  but 
young  flax  plants  show  it  much  more  strongly.  If  an  anti- 
septic such  as  chloroform  or  toluene  be  added  to  the  mash 
of  linseed  and  water,  prussic  acid  is  still  found.  If  the 
linseed  is  placed  in  boiling  water,  no  prussic  acid  is  evident 
in  the  mash.  It  is  clear,  therefore,  that  the  prussic  acid 
does  not  exist  as  such  in  the  linseed,  but  is  produced  by 
some  reaction  or  process  which  is  inhibited  at  the  tempera- 
ture of  boiling  water,  but  is  not  inhibited  by  an  antiseptic. 
It  cannot,  therefore,  be  due  to  micro-organisms.  Now  on 
heating  the  mash  made  with  boiling  water,  hitherto  free 
from  prussic  ’acid,  with  dilute  hydrochloric  acid,  prussic  acid 
is  at  once  produced  together  with  sugar  and  acetone.  And 
on  examining  the  mash  made  with  warm  water  only,  we  also 
find  sugar  and  acetone  as  well  as  prussic  acid.  It  is  clear, 
therefore,  that  the  production  of  these  substances  is  due  to 
the  interaction  of  at  least  two  bodies  present  in  linseed 
tissues,  one  not  destroyed  at  the  temperature  of  boiling 
water,  the  other  destroyed.  Moreover,  the  latter  has  the 
same  action  as  hydrochloric  acid  has  upon  the  former.  This 
suggests  an  analogy  with  what  occurs  in  the  seeds  of  the 
bitter  almond  ( amygdalus  communis),  which  as  long  ago  as 
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1837  were  found  to  possess  the  property  of  producing  prussic 
acid,  sugar,  and  an  aldehyde  when  macerated  with  water. 
This  property  was  found  to  be  due  to  the  interaction  of  two 
bodies,  an  enzyme  (emulsin)  and  a glucoside  (amygdahn), 
which  can  be  isolated  separately  from  the  seeds  and  are 
capable  of  producing  the  same  reaction  in  vitreo  after 
separation  in  a more  or  less  pure  state  from  the  plant  tissues. 
This  is  one  of  the  first  instances  of  the  discovery  and  pre- 
paration from  vegetable  material  of  an  enzyme,  and  this 
particular  case  of  the  interaction  of  an  enzyme  and  a gluco- 
side has  been  studied  more  than  any  other.  Another  well- 
known  enzyme-glucoside  couple  occurs  in  black  mustard 
seed,  the  enzyme  being  the  characteristic  enzyme  of  the 
cruciferse,  myrosin.  Here  the  product  of  the  interaction  in 
addition  to  sugar  is  not  prussic  acid,  but  the  essential  oil  of 
mustard. 

On  this  analogy,  therefore,  it  seems  highly  probable  that 
in  the  case  of  linseed  we  have  to  deal  with  a case  of  inter- 
action between  an  enzyme  and  a glucoside.  If  so,  we  shall 
be  able  to  prepare  them  separately  from  the  plant  tissues, 
and  shall  find  that  when  so  isolated  they  will  interact  exactly 
as  they  do  when  brought  together  by  the  solvent  action  of 
water  in  the  macerated  cellular  tissue  in  which  they  have 
been  elaborated. 

It  is  the  enzyme  which  interests  us  mainly  now,  because 
its  properties  are  of  far-reaching  importance  and  influence  in 
the  order  of  nature.  The  glucoside  is  a much  more  ordinary 
body,  and  is  only  one  of  the  countless  substances  upon  which 
enzymes  exert  their  activity.  Glucosides  occur  in  nature  in 
the  leaves  and  seeds  of  plants  and  in  the  bark  of  trees,  and 
are  so  called  because  when  decomposed  by  mineral  acids  or  in 
nature  by  the  action  of  an  enzyme  the  products  are  invariably 
a sugar,  generally  glucose,  and  another  organic  body  the 
nature  of  which  varies  with  the  class  of  glucoside.  At  present, 
for  instance,  we  are  considering  specially  a class  of  glucoside 
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which  on  splitting  up  produces  prussic  acid  in  addition 
to  glucose,  and  may  consequently  be  termed  a cyanogenetic 
glucoside.  Bach  glucoside  which  occurs  in  nature  is  accom- 
panied, at  any  rate  at  some  stage  of  its  existence,  by  a special 
enzyme  which  can  hydrolise  it  or  split  it  up  by  the  help  of 
the  elements  of  water.  Glucosides  would  appear  to  act  as 
reserve  material  for  the  plant  in  emergencies  or  at  critical 
periods  of  its  de\  elopment,  their  constituents  being  capable  of 
assimilation  only  after  contact  with  the  enzyme  and  hydrolysis 
by  it. 

Returning  now  to  linseed,  our  next  step  is  to  attempt  to 
isolate  (1)  the  glucoside  and  (2)  the  enzyme.  To  isolate  the 
glucoside,  the  thoroughly  dried  and  powdered  material  is 
extracted  with  alcohol,  and  the  partially-evaporated  alcoholic 
extract  poured  into  water  to  precipitate  the  oily  and  resinous 
matter  and  the  chlorophyll.  The  decolorised  and  filtered 
aqueous  liquid  is  now  evaporated  to  a syrup,  which  is  very 
rich  in  glucoside,  and  from  this  syrup  by  appropriate  and 
patient  methods  the  glucoside  can  be  induced  to  crystallise 
in  masses  of  rosettes  of  slender  needles. 

It  next  remains  to  separate  the  enzyme,  and  this  can  be 
done  by  extracting  the  finely-ground  and  dried  linseed  with 
water,  previously  saturated  with  chloroform  as  an  antiseptic. 
On  pouring  this  liquid,  which  contains  the  enzyme  in 
solution,  into  an  excess  of  alcohol,  a white  precipitate  of 
amorphous  proteid  matter  is  thrown  down.  This  when  dried 
by  exposure  to  air  is  the  purest  form  of  enzyme  obtainable 
in  the  active  state. 

On  adding  a little  of  this  enzyme  extract  to  the  gluco- 
side crystals  dissolved  in  water,  hydrolysis  take  place,  the 
glucoside  disappears  as  such,  and  hydrocyanic  acid,  acetone, 
and  sugar  are  produced,  just  as  in  the  macerated  plant 
tissues.  But,  however  much  glucoside  be  decomposed , the 
enzyme  remains  unaltered  and  can  be  recovered  as  such  from 
the  mixture  after  the  reaction  is  finished.  The  same  can  be 


president’s  address. 


295 


shown  to  happen  in  the  macerated  cellular  tissues.  We, 
therefore,  deduce  this  outstanding  characteristic  of  an 
enzyme.  An  enzyme  is  a catalytic  agent , and  can  induce 
chemical  action  in  tissues  without  itself  undergoing  change. 

Before  leaving  this  particular  case  of  enzyme  action, 
however,  I should  like  to  refer  to  cyanogenesis  in  some 
other  plants,  solely  with  a view  to  call  attention  to  its 
occurrence  in  different  phases  of  the  plant’s  life-history  in 
different  plants.  This  is  a point  of  some  physiological 
interest,  and  may  be  of  economic  importance. 

Lotus  arabicus,  an  Egyptian  vetch  with  an  attractive 
bright  green  colour  and  fragrant  odour,  known  to  the  Arabs 
as  “Khuther,”  is  used  by  them  as  fodder  when  fully  ripe,  but 
is  avoided  as  poisonous  in  the  early  stages  of  its  growth, 
especially  just  before  the  ripening  of  the  seeds.  The  plant 
has  been  found  to  contain  a cyanogenetic  glucoside  and  an 
enzyme  in  the  early  stages  of  growth.  The  enzyme  persists 
after  maturity,  but  the  glucoside  disappears,  being  hydrolised 
by  the  enzyme  in  the  metabolic  processes  of  the  plant  at  the 
ripening  period  of  the  seed.  It  is  a possible  view  that  the 
“ mobilization  ” of  enzyme  and  glucoside  to  produce  poison 
just  before  maturity  is  a measure  of  protection  against  the 
attacks  of  animals. 

Sorghum  vulgare,  the  “ Great  Millet,”  so  widely  culti- 
vated in  the  Tropics  for  the  sake  of  its  valuable  grain,  is 
also  poisonous  in  its  young  and  green  stages,  especially  at 
times  of  drought.  This  is  also  due  to  the  temporary 
appearance  of  a cyanogenetic  glucoside  and  its  accompany- 
ing enzyme.  In  both  cases  ( Lotus  and  Sorghum ) the  seed 
is  free  from  glucoside. 

In  the  flax  plant,  on  the  other  hand,  the  course  of 
cyanogenesis  is  different.  The  seed  contains  a little  gluco- 
side, which  increases  on  germination,  reaches  a maximum  at 
a very  early  stage  in  the  growth  of  the  plant  (when  it  is  2-3 
inches  high)  and  finally  disappears  altogether. 
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Dunstan  and  Henry  make  the  following  remarks  with 
reference  to  the  part  these  bodies  play  in  plant  metabolism: — 

“ The  occurrence  in  Phaseolus  lunatus,  apparently 
throughout  its  life  history,  of  a cyanogenetic  glucoside, 
together  with  the  enzyme  appropriate  for  its  hydrolysis, 
seems  to  strengthen  the  view  that  these  glucosides  must 
play  some  definite  part  in  the  metabolism  of  plants. 

“Treub,  as  the  result  of  his  investigations  of  the  produc- 
tion and  distribution  of  hydrocyanic  acid  in  Pangium  edule, 
suggested  that  the  immediate  precursor  (probably  a cyano- 
genetic glucoside)  of  the  acid  in  this  plant  is  a formative 
material  utilised  in  the  synthesis  of  proteid.  In  this 
connection,  it  is  of  interest  to  note  the  ease  with  which 
cyanogen  compounds  of  this  type  can,  by  processes  of 
reduction,  be  converted  into  amino-derivatives,  which  recent 
researches  indicate  as  the  materials  from  which  (by  processes 
of  condensation)  proteids  originate.  This  supposition  implies 
that  cyanogenetic  glucosides  are  to  be  regarded  as  plastic 
unstable  materials,  whilst  the  enzymes  with  which  they  are 
associated  must  be  considered  as  aplastic  or  stable  sub- 
stances, with  the  definite  function  of  decomposing,  and 
possibly  also  producing  cyanogenetic  glucosides,  since  the 
hydrolytic  action  of  enzymes  appears  to  be  reversible. 

“ This  suggestion  may  explain  the  occurrence  of  cyano- 
genetic glucosides  in  Lotus  arabicus  and  Sorghum  vulgare 
during  that  period  of  their  life-history  in  which  metabolism 
is  active,  and  their  disappearance  when  the  plants  have 
matured  and  produced  seeds,  since  this  period  coincides  with 
that  in  which  the  synthesis  of  proteid  in  the  plant  is  actively 
proceeding.  Although  Phaseolus  lunatus  resembles  Lotus 
arabicus  and  Sorghum  vulgare  in  containing  a cyanogenetic 
glucoside,  it  differs  from  these  plants  in  continuously 
secreting  this  glucoside,  which  is  likewise  found  in  the  seeds. 
In  this  respect  Phaseolus  resembles  the  bitter  almond.  The 
seed  produced  by  Phaseolus  lunatus  under  cultivation,  how- 
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ever,  does  not  contain  glucoside,  just  as  the  seed  of  the  bitter 
almond,  which  there  is  reason  to  believe  is  produced  by  the 
cultivation  of  Prunus  amygdalus,  contains  no  glucoside.  It 
is  impossible,  without  further  knowledge  of  the  causes  which 
influence  plants  in  the  selection  of  reserve  materials,  to  offer 
any  explanation  of  the  fact  that  these  glucosides  appear  as 
reserve  materials  in  the  seeds  of  Phaseohis  lunatics  and  in 
those  of  the  bitter  almond,  but  not  in  those  of  Lotus  arabicus 
and  Sorghum  vulgare. 

“ The  reason  for  the  disappearance  of  cyanogenetic 
glucosides  from  the  seeds  of  Phaseolus  lunatics  and  the  bitter 
almond  when  cultivated,  is  probably  to  be  found  in  the 
stimulus  to  metabolism  resulting  from  improved  nutrition 
and  environment.  These,  as  is  well  known,  lead  to  the  more 
rapid  utilisation  of  plastic  substances,  with  the  result  that 
there  is  very  little,  or  possibly  none,  of  the  cyanogenetic 
glucoside  available  for  storage  as  reserve  material  in  the 
seeds  of  the  cultivated  plant.  The  enzymes,  on  the  other 
hand,  are  aplastic  or  stable  substances,  performing  definite 
synthetical  and  analytical  functions  without  themselves 
undergoing  change,  and  consequently  it  is  to  be  expected 
that  they  would  be  found  alike  in  the  seeds  of  the  wild  and 
of  the  cultivated  plants.  The  enzyme  emulsin  occurs  in  the 
seeds  of  the  cultivated  Phaseolus  lunatics  as  well  as  in  those 
of  the  sweet  almond,  although  the  cyanogenetic  glucoside 
has  disappeared  under  the  influence  of  cultivation.” 

As  regards  the  localization  of  the  vegetable  enzymes,  in 
the  simplest  cases  of  secretion,  eg .,  the  yeast-cell,  the  enzyme 
is  probably  co-terminous  with  the  cell  protoplasm.  In  higher 
plants,  however,  more  approach  to  specialization  is  seen, 
though  even  among  these  there  are  conspicuous  cases  of  a 
very  wide  distribution  amongst  the  tissues,  as  in  the  case  of 
diastase.  The  enzyme  and  the  glucoside  on  which  it  works 
are  always  enclosed  in  different  cells.  In  roots  they  are 
distributed  chiefly  in  the  cortex,  but  sparsely  in  the  wood. 
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The  pericycle  and  the  tissue  derived  from  it  form  their  chief 
seat.  In  leaves  the  secreting  cells  occur  throughout  the 
mesophyll.  In  flowers  secreting  cells  are  contained  in  large 
numbers  in  both  sepals  and  petals,  but  they  are  most 
numerous  in  the  pulp  of  the  fruit,  whilst  in  seeds  they  may 
occur  in  the  embryo  and  integument,  in  the  parenchyma 
of  the  cotyledons,  and  in  the  lower  epidermis  when  the 
cotyledons  become  green. 

We  have  seen  that  enzyme  and  glucoside  must,  in  the 
words  of  Emil  Fischer,  “ fit  each  other  like  lock  and  key,”  if 
the  one  is  to  have  chemical  action  on  the  other. 

To  study  other  chemical  and  physical  properties  of 
enzymes  not  touched  in  our  consideration  of  the  particular 
case  of  cyanogenesis  we  must  pass  on  to  other  fields  of  vital 
activity.  For  instance,  the  phenomena  of  the  fermentation 
of  sugar  to  alcohol  and  carbonic  acid,  and  the  conversion  of 
starch  to  sugar,  eg .,  in  the  germination  of  the  barley-grain, 
afford  admirable  fields  for  their  study.  So  does  recent  work 
such  as  that  of  Usher  and  Priestley,  on  the  fascinating  but 
elusive  chemistry  of  the  leaf  cell.  It  is  to  the  action  of 
enzymes  present  in  the  living  protoplasm  that  we  must  look 
for  the  selective  analytic  and  synthetic  power  of  the  plant  cell. 

This  I may  say  in  conclusion  : the  more  we  probe  into 
these  phenomena  the  more  convinced  we  shall  be  that  the 
living  organism  as  a chemical  agency  has  as  yet  been  made 
to  reveal  but  a small  portion  of  its  mysteries,  and  that  the 
facts  which  have  been  hitherto  wrested  from  Nature  in  the 
region  of  biochemistry  are  but  fragments  of  the  whole  truth. 
But  so  much  light  is  dawning  that  we  may  regard  the  future 
cheerfully  and  confidently,  rejecting  the  definition  of  the 
modern  man  of  science  as  “a  blind  man  in  a churchyard  at 
midnight,  trying  to  read  epitaphs  in  a forgotten  tongue,”  and 
believing  that  the  chemist  and  physiologist  may  yet  “ track 
suggestion  to  her  inmost  cell.” 

In  answer  to  questions  as  to  the  practical  bearings  of  the 
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subject  of  his  address,  Mr.  Lincolne  Sutton  added  that  the 
matter  had  already  proved  of  disastrous  importance  to  many 
agriculturists  in  connection  with  Java  beans.  It  was 
improbable  that  such  beans  would  find  their  way  into 
feeding  stuffs  again.  With  regard  to  linseed,  its  unique 
value  as  a stock  food  would  not  be  affected  by  what  was  now 
known.  In  fact,  that  linseed  contained  a glucoside  and  an 
enzyme  capable  of  producing  prussic  acid  by  inter-action 
was  known  as  long  ago  as  1888.  But  in  linseed  cake  it  was 
generally  the  glucoside  only  which  was  present,  the  enzyme 
being  comparatively  easily  destroyed,  as  usually  happened  in 
the  manufacture  of  the  cake  by  hot  pressing.  As  the 
glucoside  alone,  so  far  as  experience  shows,  cannot  be  acted 
upon  in  the  process  of  digestion  to  produce  prussic  acid, 
farmers  would  go  on  using  linseed  cake  for  the  most  part  in 
complete  safety.  But  now  and  then  a cake  would  occur 
which  for  some  reason  contained  both  glucoside  and  enzyme, 
both  lock  and  key,  so  to  speak.  Then  prussic  acid  would  be 
set  free  if  a mash  of  the  cake  was  made  with  water,  and 
especially  if  the  mash  were  allowed  to.  stand  overnight.  If 
such  a mash  were  given  to  young  animals,  the  results  might 
be  disastrous.  Such  a sequence  of  events  was  undoubtedly 
the  cause  of  death  of  five  calves  in  Norfolk  in  the  latter  part 
of  1911.  It  is  curious  that  this  appears  to  be  the  only 
undoubted  case  of  death  known  from  this  cause.  There 
have  been  cases  where  the  linseed  has  been  suspected,  but 
here  the  animals  were  young  and  susceptible,  the  mash  was 
made  overnight  and  allowed  to  stand,  the  glucoside  and 
enzyme  were  both  present  in  marked  quantity  and  activity, 
prussic  acid  was  strongly  developed  in  the  mash,  and  the 
symptoms  were  those  of  death  by  prussic  acid.  Moreover, 
no  deaths  occurred  when  the  cake  was  discontinued,  and 
when  it  was  resumed  another  death  took  place.  When 
linseed  cake  is  fed  dry,  as  it  mostly  is,  there  appears  to  be 
no  danger.  But  danger  may  lurk  in  the  linseed  mash. 
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NOTES  ON  THE  WHALES  OF  NORFOLK. 

By  Arthur  H.  Patterson. 

Read  26  th  September , ign. 

Unlike  the  movements  of  birds  and  fish  generally  into 
Norfolk,  or  into  its  adjacent  waters,  which  may  be  regarded 
more  or  less  as  periodical  events,  the  appearances  of 
Cetaceans,  with  the  exception  of  Porpoises  and,  may  be, 
White-beaked  Dolphins,  are  eminently  of  a sporadic  or  of 
an  accidental  nature.  The  Porpoise  may  be  regarded  as  a 
regular  visitor,  following  the  herring-shoals  fairly  consistently; 
indeed,  it  might  be  said  to  be  a resident  species,  as  it  is 
noted  pretty  well  all  the  year  round  ; and  from  very  small 
examples  that  have  been  met  with,  it  may  be  safely  said 
to  breed  off  our  coasts. 

The  occasional  stranding  of  large  Whales  upon  our 
beaches  is  always  a matter  of  casualty,  following,  as  a rule, 
some  misadventure  to  the  animals  themselves,  and  is  always 
a source  of  some  annoyance  to  those  who  are  responsible  for 
their  removal  or  disposal.  Unfortunately  for  safe  county 
records,  this  stranding  almost  invariably  takes  place  in 
localities  most  unfavourable  to  the  few  naturalists  who 
would  be  the  only  persons  really  interested  in  this  order, 
or  capable  of  rightly  identifying  the  species. 

Opportunities  for  observing  and  studying  the  various 
species  are  fewer  to-day  than  formerly,  and  there  can  be 
no  doubt  that  the  purposeful  slaughter  of  what  are  known 
as  Fin  Whales,  and  Small  Whales,  e.g.,  Pilots,  Beaked 
Whales,  and  others,  by  the  Norwegians,  who  make  a profit 
by  extracting  the  oil  and  converting  the  offal  into  manure 
and  other  by-products,  has  tended  to  thin  down  numbers  : 
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and  it  is  not  unlikely,  as  in  the  case  of  certain  animals  much 
subjected  to  persecution,  that  survivors  seek  safety  in  more 
inaccessible  haunts.  The  still  smaller  species,  e.g.,  Porpoises 
and  Dolphins,  were  much  more  in  evidence  a few  decades 
since,  when,  in  the  more  leisurely  days  of  sailing  drifters, 
their  enmeshed  carcases  were  frequently  extricated  from  the 
herring-nets  and  were  brought  ashore  for  what  trifling  profit 
might  be  obtained  for  them  from  manure  merchants  or 
speculative  peripatetic  showmen.  It  goes  without  saying 
that  obscure  species  in  those  days  of  less  scientific  discern- 
ment in  all  likelihood  remained  unidentified.  It  is  also 
unfortunate,  to-day,  that  those  who  pursue  the  herrings  are 
quite  unable  to  differentiate  or  give  even  a rudimentary 
suggestion  as  to  the  species,  classing  the  larger  ones  promis- 
cuously as  “ blow-fishes,”  and  the  smaller  ones  “ scoulters.” 

I cannot  sufficiently  emphasise  the  desirability  of  persons — 
naturalists  in  particular — who  may  chance  to  see  stranded 
Whales,  of  taking  accurate  measurements  from  various 
standpoints,  noting  the  absence  or  presence  of  either  teeth , 
or  baleen , — if  the  latter,  the  length  and  colour  of  it;  or  if  the 
former,  the  number  and  placement  thereof ; the  peculiarities 
of  fins,  either  dorsal,  pectoral,  or  caudal,  with  any  noticeable 
markings  thereon  ; and  also  giving  attention  to  the  shape  of 
the  head  and  jaws.  I was  enabled  to  arrive  at  the  species  of 
a Whale,  stranded  near  Hunstanton  in  the  winter  of  1910-11, 
from  the  examination  of  a series  of  photographs  taken  of  it : 
but  for  these,  its  identity  would  have  remained  in  obscurity. 

There  are  two  short  lists  of  Norfolk  Whales  to  be  found 
in  the  early  Transactions,  extremely  abbreviated  in  matter, 
but  carefully  assorted,  and  safe  in  detail : our  thanks  are 
due  to  the  late  Mr.  Thomas  Southwell  for  the  patient  care 
he  exercised  in  piecing  these  together,  and  for  recording  for 
future  use  the  identity  of  many  of  the  Whales  that  have 
been  found  on  the  Norfolk  and  Suffolk  coasts.  While 
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scattered  articles  and  notes  are  to  be  found  in  more  recent 
years,  Mr.  Southwell  found  existing  records  in  a somewhat 
chaotic  state,  since  the  nomenclature  was  unsatisfactory  and 
involved.  We  can  wholly  rely  on  his  findings  and  his 
placing  of  the  species.  That  all  stranded  Whales  are  not 
recorded  goes  without  saying  : only  in  December,  1910,  I 
received  a letter  from  the  Receiver  of  Wrecks  at  King’s 
Lynn,  in  which  I was  assured  that  the  Whale  recently 
cast  ashore  at  Holme  (Hunstanton)  was  the  fifth  that  had 
been  stranded  in  two  years  : one  at  North  Wootton  ; one  at 
Fleethaven  ; one  at  Stiffkey ; one  at  Morston  ; and  then  the 
Holme  derelict.  It  is  indeed  a pity  that  four  of  these  five 
should  be  buried  “ unnamed  and  unwept,”  and  equally  to 
be  regretted  that  no  description  has  been  preserved  likely 
to  lead  to  ultimate  identification. 

Of  the  20  Whales  on  the  British  list,  Mr.  Southwell,  in 
a tabulated  list  of  the  Mammalia  of  Essex,  Norfolk,  York- 
shire, Northumberland,  and  Durham,  gives  8 species  for 
Essex,  9 for  Norfolk,  11  for  Yorkshire,  and  9 for  the  other 
two. 

(1.)  The  Atlantic  Right  Whale  ( Balcenoptera  mysticetus ) 
heads  the  list  as  an  accidental  visitor  to  Norfolk,  the  other 
counties  being  unrepresented.  Even  this  occurrence  Mr. 
Southwell  receives  with  hesitation,  suggesting  that  the 
example  recorded  by  the  Pagets  (“  Sketch  of  the  Natural 
History  of  Great  Yarmouth,”  1834)  as  having  been  taken 
near  Yarmouth  in  July  8th,  1784,  was  an  allied  form  ( B. 
Biscayensis ).  I am  inclined  to  think  that  the  Pagets  had 
good  reason  for  giving  the  species  as  the  Right  Whale  : in 
those  days  fleets  of  vessels  sailed  from  the  East  Coast  ports 
to  the  great  whale  fishery:  the  beast  was  commoner  then 
than  it  is  to-day,  and  ventured  further  south,  and  it  is 
quite  possible  that  wounded  or  frightened  individuals  might 
have  fled  hither,  or  been  drifted,  living  or  dead,  by  tidal 
influences  into  strange  waters.  Mr.  Southwell  has  given  in 
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our  Transactions  a most  entertaining  account  of  the  old 
whaling  industries  as  affecting  Norfolk  (Vol.  7).  In  my 
recollection  there  were  several  pairs  of  jaw  bones  used  as 
ornamental  arches  in  Yarmouth,  which  have  disappeared  in 
later  years.  The  last  historic  pair  that  have  been  described 
and  figured  in  local  histories,  and  which  for  years  stood  in 
the  Gashouse  Yard  after  several  decades  of  exposure ’on  the 
South  Denes  (then  open),  were  removed,  at  my  request,  to 
the  neighbourhood  of  the  dungeons  in  Yarmouth  Tolhouse, 
where  they  have  been  re-erected  for  permanent  preservation. 

In  the  Transactions  (1871)  reference  is  made  to  a Whale 
(the  species  of  which  is  not  given),  58  feet  long,  that  was 
cast  ashore  at  Overstrand  in  1822;  and  another  that  was  seen 
spouting  past  Cromer  in  the  autumn  of  the  same  year.  To 
my  mind  it  was  scarcely  safe  to  add  their  occurrences  to  the 
list  of  bight  Whales. 

The  Common  Rorqual  ( Balcenoptera  musculits ),  largest 
of  the  family,  known  also  as  the  Razorback  Fin  Whale,  has 
occurred  on  several  occasions.  The  Pagets  speak  of  it  as 
having  several  times  been  seen  and  taken  in  the  herring 
nets.  They  might  have  added  to  the  interest  of  these 
undesirable  captures  had  they  enlarged  upon  the  serious 
effects  of  these  nettings  on  the  property  of  the  fisherfolk. 
An  unvarnished  story,  as  related  by  an  unsophisticated 
fisherman,  would  have  been  more  than  edifying.  Mr. 
Southwell  gives  date  of  examples  as  follows : August,  1842. 
In  the  Ouse  near  Lynn.  Length,  42  feet. 

January,  1851.  Same  place.  Length,  18  feet.  He  thinks 
the  species  open  to  doubt. 

January,  1857.  One  stranded  at  Winterton  and  killed  by 
beachmen.  Length,  45  feet.  Eye  witnesses,  who  have 
described  to  me  the  cutting  up  of  this  huge  beast,  the  carting 
of  it  in  junks  to  Yarmouth,  and  its  subsequent  exhibition, 
have  assured  me  it  was  a great  sight,  and  eventually  a 
tremendous  nuisance  ! 
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November,  1858,  in  the  Wash.  Length,  32  feet. 

March,  1875,  Mr.  Southwell  records  one  at  Happisburgh; 
and  in  the  August  of  same  year  another  dead,  in  Lynn  Roads. 
I have  no  records  of  any  subsequent  examples,  but  it  is  just 
probable  that  more  than  one,  buried  in  unnamed  graves  in 
North  Norfolk,  may  have  belonged  to  this  species.  The 
species  attains  a length  of  80  feet,  and  probably  sometimes 
more. 

The  Lesser  Rorqual  ( Balcenoptera  rostrata ) has  probably 
been  more  often  met  with  than  any  other  of  the  larger 
Whales.  It  grows  to  a length  of  30  feet.  The  earliest 
recorded  Norfolk  occurrence  appears  to  have  been  in  1829, 
at  Runton.  Mr.  Southwell  mentions  two  or  three  others. 
The  species  is  distinguished  by  a long,  sharp  snout,  a 
curiously  corrugated  skin  beneath  the  throat,  and  by  a white 
band  across  the  centre  of  each  pectoral  fin.  An  exciting 
incident  occurred  in  Yarmouth  Harbour  in  1890,  when  a 
full-grown  example  found  its  way  in  from  the  sea,  and  being 
set  upon  by  boats  crews,  armed  with  all  kinds  of  weapons, 
was  harrassed  to  death,  a fearful  blow  which  smashed  its 
“ beak  ” in  one  of  its  wild  dashes  at  the  quay  head,  hastening 
its  dissolution.  The  animal  was  preserved  by  a local  bird 
stufFer,  and  after  a lengthy  exhibition  in  the  Westminster 
Aquarium  was  also  exhibited  at  Norwich  and  Lowestoft.  The 
most  recent  occurrence  is  that  of  a carcase  washed  ashore  at 
Lowestoft  on  October  15th,  1911,  and  another  at  the  same 
time  at  Sizewell,  in  Suffolk. 

The  Northern  Sperm  Whale  ( Physeter  macroccephalus ) . 
Sir  Thomas  Browne  speaks  of  a Spermaceti  of  62  feet  in 
length  coming  ashore  at  Wells  ; of  another  about  20  years 
before  at  Hunstanton ; and  of  eight  or  nine  others  coming 
ashore  in  the  same  neighbourhood,  of  which  two  had  young 
ones  after  they  had  been  forsaken  by  the  water.  In  a foot- 
note to  Mr.  Southwell’s  edition  of  Sir  Thomas  Browne’s 
Natural  History  of  Norfolk,  one  of  57  feet  is'  recorded  as 
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having  come  ashore  at  Holme  on  December  6th,  1626,  and  is 
recorded  in  MSS.  notes  kept  by  the  Le  Stranges,  the  skull  of 
which  is  still  in  the  courtyard  at  Hunstanton  Hall.  The  base 
of  a skull,  known  as  the  Whale  Chair,  is  an  object  of  interest 
in  Yarmouth  Church;  for  the  painting  of  this,  an  item  of  five 
shillings  is  mentioned  in  the  churchwardens’ accounts  forl606. 
Browne,  in  a further  note,  refers  to  our  Whale — “ I have 
still  by  me  (he  says)  a little  of  the  spermaceti  of  our  Whale, 
as  also  the  oil  and  balsam  which  I have  made  with  the  oil 
and  spermaceti.  Our  Whale  was  worth  £500  ; my  apothecary 
got  about  £50  worth  in  one  sale  of  a quantity  of  sperm.” 
Evidently  our  forefathers  turned  things  to  a better  account 
than  do  we ; our  Whales  made  a distraint  upon  the  public 
purse  for  their  burial.  Surely  a beast  who  is  not  too  ripe 
might  be  turned  to  some  useful  account.  Mr.  Southwell 
gives  a letter  by  Arthur  Bacon,  of  Yarmouth,  dated  May, 
1652,  describing  the  dissection  of  a Sperm.  He  says: — “I 
found  no  sperm  but  in  the  head,  and  that  after  I had  taken 
off  his  skull — -one  ton  weight  of  a nexuous  substance.  We 
found  in  the  circumference,  as  large  as  a small  coach  wheel 
in  the  middle  part,  certain  round  pieces  of  sperm  as  big  as 
a man’s  fist,  some  as  large  as  eggs,  and  on  the  outside  of 
the  said  rounds,  flakes  as  large  as  a man’s  head  in  form  like 
honeycombs,  being  very  white  and  full  of  oil,”  &c.,  &c. 

Why  Mr.  Southwell  elected  to  distinguish  this  species  as 
the  Northern  Sperm  Whale  I am  at  a loss  to  know,  for  those 
which  have  been  found  in  our  Northern  waters  must  have 
been  stragglers  carried  northward  by  the  gulf  stream.  It 
does  not  inhabit  Polar  seas.  It  was  once  much  more 
plentiful,  but  persecution  has  made  it  rarer  even  in  its 
favourite  Pacific  haunts.  It  was  formerly  hunted  in  the 
Bay  of  Bengal  and  around  Ceylon. 

The  Beaked,  or  Bottlehead  Whale  ( Hyperoodon 
rostratum ).  The  Pagets  mention  one  caught  in  a herring 
net,  November,  1816  ; and  another  20  years  before.  Several 
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examples  have  from  time  to  time  been  stranded  on  our 
shores,  mostly,  I believe,  alive,  through  having  become 
muddled  and  bewildered  in  negociating  our  sands.  The 
stranding  of  one  in  December  last  at  Holme,  near  Hun- 
stanton, will  be  fresh  in  memory.  In  Scotland  the  animal 
is  sometimes  driven  ashore  by  boatmen,  in  shoals  at  times 
numbering  many  individuals.  Of  this  species  no  fewer 
than  sixty  were  stranded  at  one  time  near  Penzance  on 
July  1st,  1911,  when  peculiarly  brutal  treatment  was 
accorded  them,  several  being  uselessly  and  wantonly 
mutilated. 

The  Grampus  ( Orca  gladiator ) has  several  times  occurred. 
Sir  Thomas  Browne  mentions  a 16ft.  example  at  Yarmouth 
about  1658.  At  Y'armouth  another  came  to  grief  upon  the 
beach  in  July,  1823.  Others  are  Lynn,  1830 — one  of  21  feet, 
and  a 14  cwt.  example  was  brought  ashore  in  June,  1867.  A 
small  one  (7  ft.  6 in.  in  length)  was  landed  at  Lowestoft  on 
November  12th,  1894;  and  another  identical  with  it  was 
brought  into  Yarmouth  a week  after,  which  I saw  exhibited 
upon  a wheelbarrow. 

The  Pilot  Whale  ( Globiocephalus  melasj.  Mr.  Southwell 
records  one  example  for  Norfolk  as  washed  ashore  near 
Mundesley  in  January,  1879.  There  does  not  seem  much 
information  available  with  regard  to  this  example. 

The  White  Beaked  Dolphin  ( Lagenorhy?icopus  albir osier ). 
Of  this  interesting  species  quite  a number  of  individuals 
have  been  recorded.  In  our  Transactions  Mr.  Southwell  has 
given  a full  account  of  the  species.  The  greatest  number  of 
records  are  from  Yarmouth,  where  it  has  been  landed  by 
fishermen,  who  have  been  sharing  with  it  the  pursuit  of 
herrings.  Its  distinguishing  feature  has  been  responsible  for 
its  commonplace  name.  I have  myself  seen  the  species. 
One  of  7 feet  at  Gorleston,  April,  1890 ; another  on  the 
beach,  of  4 feet  8 in.  in  April,  1891 ; on  this  the  gulls  were 
busily  at  work.  One  went  up-river  to  Breydon  in  August, 
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1891,  which  was  secured,  and  afterwards  exhibited.  Several 
nearly  came  to  grief  off  Caister  later  in  the  same  year, 
and  I saw  one  being  crowded  about  alive  on  a barrow  by 
fishermen  in  June,  1894.  It  was  moved  on  by  the  police, 
and  afterwards  dispatched,  like  a pig,  in  a fishhouse,  where, 
in  gory  struggles,  it  made  a great  diversion.  It  was  found 
to  be  a gravid  female,  a nearly  perfect  foetus,  3 ft.  6 in.  long, 
being  taken  from  it.  The  mother  was  8 ft.  6 in.  in  length. 

Porpoise  ( Phocoena  communis ).  This  species  is  frequent, 
and  too  well  known  to  need  further  description. 

So  far  neither  the  Bottle-nosed  Dolphin  ( Delphinus  tursio ), 
nor  the  Common  Dolphin  ( Delphinus  delphis ) , the  latter,  a 
species  so  well  known  in  the  Mediterranean,  have  as  yet 
been  taken,  or  at  any  rate  identified  as  taken  on  our  Norfolk 
seaboard,  although  the  former  has  been  recorded  for  both 
Essex  and  Yorkshire.  A careful  look-out  for  these  as  well 
as  Risso’s  Grampus  ( Grampus  griseus J,  Sowerby’s  Whale 
( Mesoplodon  Sowerbiensis J,  and  the  White-sided  Dolphin 
( Delphinus  acutus ) should  be  kept,  for  these  as  well  as 
some  other  well-established  species  are  as  likely  to  pay  us 
a visit  as  not.  That  they  have  not  been  already  identified, 
and  recorded,  may  have  been  merely  an  unfortunate  accident. 
The  late  Mr.  T.  Southwell’s  book  on  the  “ Seals  and  Whales 
of  the  British  Seas,"*  a book  which  he  once  assured  me 
he  was  by  no  means  proud  of,  to  my  mind  is  extremely 
useful,  and  should  be  in  the  library  of  every  East  Coast 
naturalist. 


Published  by  Jarrold  & Sons,  1881. 
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CIRRIPEDES  IN  THE  NORWICH  MCJSEUM  FROM 
THE  NORFOLK  CHALK,  STUDIED  BY  DARWIN. 

By  Thomas  H.  Withers,  F.G.S. 

Communicated  by  Mr.  F.  Leney.  Read  jist  October , igu. 
W7hen  Darwin  wrote  his  Monograph  on  the  Fossil  Lepadidte,1 
he  drew  largely  for  his  material  from  the  collection  of  the 
late  Robert  Fitch,  F.S.A.,  F.G.S.  (1802-1895)  of  Norwich. 
This  unrivalled  collection  of  Cirripedes  from  the  Chalk  of 
Norwich,  the  result  of  twenty  years  collecting,  was  presented 
by  Mr.  Fitch  in  1894  to  the  Castle  Museum,  Norwich.  Mr. 
Frank  Leney  enumerated  some  of  these  specimens  in  his 
List  of  the  Type  and  Figured  Specimens,2  but  owing  to 
certain  difficulties  which  will  be  alluded  to  later,  many  of  the 
specimens  described  and  figured  by  Darwin  could  not  be 
determined  satisfactorily,  so  the  whole  of  the  Cirripedes 
from  the  Fitch  Collection  were  sent  to  the  British  Museum 
in  order  that  I should  be  enabled  to  work  through  them  with 
the  object  of  determining  them  more  definitely. 

Since  Darwin  left  no  indication  on  the  specimens  or  their 
labels,  as  to  which  he  described  and  figured,  and  the  labels 
moreover  had  been  displaced,  the  work  of  determination  has 
been  rendered  somewhat  difficult.  In  some  cases  the  collec- 
tion in  which  the  specimens  were  located  is  not  mentioned, 
the  figures  have  been  enlarged  and  restored  and  no  statement 
to  that  effect  made,  and  in  others  the  figures  have  been 

1.  Darwin,  C.  R.,  1851.  A Monograph  on  the  Fossil  Lepadidse,  or, 
Pedunculated  Cirripedes  of  Great  Britain:  Palasontograpliical  Society, 
London,  pp.  vi.,  88,  with  5 pis. 

2.  Leney,  F.,  1902.  “ A List  of  the  ‘Type,’  Figured,  and  Described 

Fossils  in  the  Norwich  Castle  Museum”:  Geological  Magazine, 
dec.  IV.,  Vol.  IX.,  pp.  166-171,  220-231.  (Cirripedes,  p.  226.) 
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reversed.  At  the  top  of  each  plate  of  Darwin’s  Monograph 
appears  the  legend — “ In  every  case  right-hand  Scuta  and 
Terga  are  figured  ; hence  the  occludent  margins  are  always  to 
the  left-hand.”  This,  however,  only  means  that  the  specimens 
are  represented  in  the  figures  as  right-hand  valves,  and  does 
not  necessarily  mean  that  they  really  are  right-hand  valves. 

It  is,  however,  of  great  importance  that  some  attempt 
should  be  made  to  identify  all  Darwin’s  type  and  figured 
specimens,  and  in  these  circumstances  it  has  been  thought 
advisable  to  publish  these  few  notes  on  those  in  the  Fitch 
Collection. 

Darwin  did  not  definitely  decide  which  of  the  specimens  he 
described  and  figured  should  be  regarded  as  the  holotypes, 
and  since  it  is  highly  advisable  that  the  types  should  be  fixed, 
a holotype  is  here  selected  in  each  instance.  In  the  case  of 
the  description  of  detached  valves,  Darwin  (op.  cit. , p.  2) 
stated  that  he  regarded  the  scutum  as  typical  in  Pollicipes , 
and  the  carina  in  Scalpellum.  Therefore,  in  the  following 
pages  these  valves  have  been  regarded  as  Darwin’s  Cotypes, 
and  the  remainder  of  the  valves  as  his  Paratypes. 

All  references  to  pages  and  figures  in  the  text  in  round 
brackets  refer  to  Darwin’s  Monograph,  and  the  numbers  in 
square  brackets  are  the  register  numbers  of  the  Norwich 
Museum. 

1.  Pollicipes  fallax  Darwin.3 

Darwin  says  under  this  species  (op.  cit.,  p.  75) — “The 
specimens  which  I have  seen,  consist  of  three  right-hand 
scuta  and  one  tergum,  in  the  possession  of  Mr.  Fitch,  from 
Norwich;  of  two  scuta  and  two  terga  collected  by  M.  Angelin, 
in  Scania,  and  forwarded  to  me  by  Professor  Steenstrup,  and 
of  a scutum  from  Hanover,  sent  to  me  by  Roemer,  together 
with  specimens  of  his  P.  uncinatus .” 

3.  Since  referred  by  Dr.  H.  Woodward  to  his  genus  Brachylepas : 
Geol.  Mag.,  Aug.  1906,  Vol.  III.,  p.  340. 
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Among  the  valves  from  the  Fitch  Collection  are  three 
right-hand  scuta  and  a tergum  of  this  species,  and  since  one 
of  the  scuta  and  the  tergum  agree  with  Darwin’s  figures,  there 
is  little  doubt  that  they  are  valves  studied  by  him.  The 
specimens  are  now  registeied  as  follows : — 

Right  scutum,  Cotype  (figd.,  p.  75,  pi.  iv.,  fig.  8a)  [2153] 

2 Right  scuta,  Cotypes  [2153a,  2153  b] 

Left  Tergum,  Paratype  (figd.,  p.  76,  pi.  iv.,  fig.  8b)  [2153c] 

Holotype. — I here  select  as  holotype  the  scutum  represented 
by  figure  8a,  registered  [2153]. 

There  are  also  in  the  Fitch  Collection,  two  carinse  [2156a, 
2156b],  and  a rostrum  [2156c]  belonging  to  this  species,  but 
these  specimens  were  not  referred  to  by  Darwin. 

• 

2.  Pollicipes  Angelini  Darwin. 

Under  this  species  Darwin  says  (op.  cit.,  pp.  56,  57) — “ My 
materials  consist  of  four  scuta  which,  as  usual,  I take  as 
typical,  a pair  of  terga,  and  one  or  two  carinag  which,  for 
reasons  to  be  given,  perhaps  belonged  to  this  species;  all  in 
Mr.e|Fitch’s  Collection : also  a single  scutum  sent  me  by 
Professor  Steenstrup,  and  found  by  M.  Angelin,  after  whose 
name  I have  called  this  well-marked  and  peculiar  species.” 
The  specimens  in  the  Fitch  Collection  include  six  scuta 
(four  left  and  two  right-hand  valves),  two  left  terga,  and  two 
carinse  which  agree  with  Darwin’s  description.  It  will  be 
noticed  that  there  are  two  more  scuta  than  are  mentioned  by 
Darwin.  They  may  have  been  collected  after  the  examina- 
tion of  Mr.  Fitch’s  Collection  by  Darwin.  One  of  the  left 
scuta  and  a left  tergum  agree  well  with  Darwin’s  figures, 
which  must  have  been  enlarged  to  two  diameters,  since  the 
specimens  are  exactly  half  the  size  of  the  figures.  The 
figures  are  also  drawn  as  right-hand  valves,  which  is  the  case 
with  the  majority  of  the  valves  figured  by  Darwin. 

Left  Scutum,  Cotype  (figd.,  p.  57,  pi.  iii.,  figs.  7a,  b)  [2151] 
5 Scuta,  three  Cotypes  [2152a,  2152b,  2152c,  2152d,  2152e] 
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Left  tergum,  Paratype  (figd.,  p.  57,  pi.  iii.,  figs.  7c,  d) 
[2151a] 

Left  tergum,  Paratype  (described,  p.  58)  [2151b] 

2 Carinse,4 5  Paratypes  (described,  p.  58)  [2152f,  2152g] 

Holotype. — I here  select  as  holotype  the  scutum  represented 
by  figs.  7a,  b,  registered  [2151], 

3.  Pollicipes  striatus  Darwin.0 

Under  this  species  Darwin  says  (op.  cit.,  p.  71) — “ My 
materials  consist  of  two  scuta,  of  which  one  is  young;  and  of 
some  terga  and  a carina  which  I provisionally  here  describe.” 

In  the  Fitch  Collection  there  are  two  left-hand  scuta  of 
this  species,  one  being  a young  example.  The  large  specimen, 
since  it  has  its  rostral  angle  broken  as  indicated  in  the  figure 
(5c),  can  be  readily  identified  as  the  valve  there  figured  in  a 
reversed  position,  and  the  smaller  specimen  is  no  doubt  the 
young  valve  mentioned  by  Darwin. 

Left  scutum,  Cotype  (figd.,  p.  71,  pi.  iv.,  fig.  5c)  [2154] 

,,  ,,  ,,  (young  example,  refd.  to,  p.  71) 

[2154a] 

Holotype. — I here  select  as  holotype  the  scutum  repre- 
sented by  figure  5c,  registered  [2154], 

4.  Scalpellum  fossula  Darwin. 

Under  this  species  Darwin  says  (op.  cit.,  p.  24) — “ My 
materials  consist  of  two  specimens,  belonging  to  Mr.  Fitch, 

4.  Darwin  (op.  cit.,  p.  58)  said  that  these  two  carinae  were  identical 
with  the  carina  figured  by  J.  de  C.  Sowerby  (Min.  Conch.,  1829,  Vol. 
VI.,  p.  221,  pi.  606,  fig.  7)  as  a Cotype  of  his  Pollicipes  sulcatus.  This 
valve  is  now  in  the  British  Museum  (Natural  History),  registered 
I.  13656. 

5.  A carina  and  a left  tergum  were  also  described  by  Darwin  with 
the  above  scuta  as  belonging  to  P.  striatus.  The  carina,  which  came 
from  the  Chalk  of  Kent,  was  in  the  collection  of  the  late  Mr.  Tennant, 
but  its  whereabouts  is  not  now  known.  The  tergum,  which  is  one  of 
the  cotypes  of  J.  de  C.  Sowerby’s  P.  sulcatus  (Min.  Conch.,  1829, 
Vol.  VI.,  p.221,  pi.  606,  fig.  1)  is  now  in  the  British  Museum  (Natural 
History),  registered  I.  13662. 
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most  kindly  lent  me  for  examination ; in  which,  taken 
together,  the  scuta,  terga,  carina,  upper  and  carinal  latera, 
are  seen  almost  in  their  proper  places.  In  Mr.  J.  Sowerby’s 
Collection  there  is  a single  scutum,6  also,  from  Norwich.” 

These  two  specimens  are  still  preserved  in  the  Fitch  Col- 
lection (Norwich  Museum).  One  [2136]  represents  the  right 
side  of  a capitulum,  and  consists  of  four  valves,  namely,  the 
carina,  scutum,  tergum,  and  upper  latus.  The  other  [2137] 
shows  the  left  side  of  a capitulum  and  also  consists  of  four 
valves,  namely,  the  carina,  scutum,  tergum,  and  carinal 
latus,  the  upper  latus  not  being  present. 

Darwin’s  figure  (fig.  4a-e)  therefore  represents  the  specimen 
showing  the  right  side  of  the  capitulum,  with  the  addition  of 
the  carinal  latus,  in  a reversed  position,  from  the  second 
specimen. 

Portion  of  right  side  of  capitulum  (Cotype,  figd.,  p.  24,  pi.  i., 

figs.  4a-d)  [2136] 

„ „ left  „ „ „ (Cotype,  figd.,  p.  24,  pi.  i„ 

fig.  4e)  [2137] 

Holotype. — I here  select  as  holotype  the  specimen  showing 
the  right  side  of  the  capitulum  (figs.  4a-d),  registered  [2136], 

5 Scalpellu?n  maximum  (J.  de  C.  Sowerby).7 

Carina.  Darwin  mentions  (op.  cit.,  p.  28)  that  the  largest 
carina  of  this  species  in  the  Fitch  Collection  measures  nearly 
1|  inches.  This  specimen  is  registered  [2155]. 

6.  This  valve,  a right  scutum,  is  in  the  British  Museum  (Natural 
History),  registered  I.  13653. 

7.  J.  de  0.  Sowerby  (1829,  Min.  Conch.,  Yol.  VI.,  p.  222,  pi.  606, 
figs.  3-6)  figured  four  detached  valves  under  the  name  Pollitipes 
maximus.  Subsequently,  Darwin  (1851,  Pal.  Soc.  Monogr.  Lepadidae, 
pp.  26-28)  referred  the  carina  (fig.  4),  a tergum  (fig.  6)  [B.M.,  I.  13655], 
another  tergum  (fig.  3)  [B.M.,  I.  13654],  to  the  genus  Scalpellum  ; the 
remaining  tergum  (fig.  5)  [B.M.,  I.  13652]  being  indeterminable.  He 
then  figured  and  described  the  carina  (op.  cit.,  pp.  27,  28,  pi.  ii., 
fig.  1)  as  the  type  of  the  typical  variety  of  S.  maximum  — S.  maximum , 
var.  typicum.  This  valve  is  in  the  British  Museum  (Natural  History), 
registered  I.  13658. 
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Scutum.  Darwin  says  (op.  eit.,  p.  28) — “ In  Mr.  Fitch’s 
Collection  there  are  three  left-hand  valves  of  a Scalpellum, 
which,  from  their  size  and  smoothness,  I have  no  doubt 
belonged  to  this  species,  and  from  their  thinness,  probably 
to  the  variety  of  carina  considered  as  typical  under  the 
simple  name  of  S.  maximum These  are  now  registered  as 
follows : — 

Scutum  (figd.,  p.  28,  pi.  ii.,  fig.  8)  [2139] 

2 Scuta  [2140] 

The  following  scuta  have  been  readily  identified  as  those 
figured  by  Darwin,  since  they  are  broken  exactly  as  is 
indicated  in  the  figures. 

Right  Scutum,  Var.  II.  Probably  referable  to  S.  maxi- 
mum, var.  sulcatum  (figd  , p.  29, 
pi.  ii.,  fig.  9)  1 2147] 

Left  Scutum,  Var.  III.  (figd.,  p.  29,  pi.  ii.,  fig.  10)  [2144] 

Tergum.  Darwin  says  (op.  cit.,  p.  30)  there  are  eight 
examples  of  this  valve  in  Mr.  Fitch’s  Collection  from  Norwich. 
These  have  been  identified  and  are  registered  as  follows : — 
Var.  I.  Left  tergum.  Probably  belongs  to  the  typical 

S.  maximum  (figd.,  p.  30,  pi.  ii., 
fig.  5)  [2141] 

Var.  II.  Right  tergum.  (figd.,  p.  30,  pi.  ii,  fig.  6)  [2145] 

Var.  III.  Right  tergum.  Probably  belongs  to  var.  cylin- 

draceum  (figd.,  p.  31,  pi.  ii., 
fig-  7)  [2142] 

5 other  terga  [2143,  2143a,  2150,  two  associated  valves 

2150a,  2158b]. 

6.  Scalpellum  maximum , var.  sulcatum  Darwin 

(J.  de  C.  Sowerbv  as  species).6 * 8 

8.  J.  de  C.  Sowerby  (1829,  Min.  Conch,  Vol.  VI.,  p.  221,  pi.  606, 
figs.  1,  2,  7)  figured  three  detached  valves  under  the  name  Pollicipes 
sulca/us.  Darwin  (1851,  Pal.  Soc.  Monogr.  Lepadidas,  pp.  27,  34)  fixed 
on  the  carina  (Sowerby’s  fig.  2)  as  the  type  of  the  species,  but 
referred  the  species  thus  defined  to  Scalpellum  as  a variety  of 
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Of  this  variety  Darwin  figured  a single  specimen  in  the 
Fitch  Collection. 

Carina  (figd.,  p.  34,  pi.  ii.,  fig.  3)  [2148]. 


7.  Scalpellum  maximum , var.  cylindraceum  Darwin.9 

Darwin  (op.  cit.,  p.  33)  founded  this  variety  on  two  carinae 
which  he  said  were  “ Amongst  the  specimens  from  Norwich.” 
It  was  therefore  uncertain  as  to  which  collection  the  valves 
were  in.  Three  carinae  were  noticed  in  the  Fitch  Collection 
registered  [2146,  2146a,  2146b]  which  are  referable  to  this 
variety,  but  none  of  these  agree  well  with  Darwin’s  figure.  It 
is  quite  possible,  however,  that  the  carina  registered  [2146]  is 
the  valve  mentioned  by  Darwin  in  his  description  as  “ being 
in  a transverse  line  exteriorly  much  depressed.”  This  valve 
is  certainly  more  depressed  transversely  than  the  others,  and 
in  accordance  with  Darwin’s  custom  it  is  cleaned  free  from 
chalk,  so  that  it  may  be  one  of  the  cotypes. 

S.  maximum.  The  two  ocher  valves  figured  by  Sowerby  were  referred 
by  Darwin  to  species  of  Pollicipes  (see  footnotes  4 and  5).  The  carina 
is  in  the  British  Museum  (Natural  History),  registered  I.  13660. 

9.  Whilst  examining  the  Cirripedes  of  the  Sowerby  collection  in 
the  British  Museum  (Natural  History),  a carina  from  Norwicli  was 
noticed  which  struck  me  as  being  particularly  like  Darwin’s  figure 
of  5.  maximum,  var.  cylindraceum , and  a careful  comparison  leaves 
little  doubt  that  it  really  is  the  valve  there  figured.  This  carina  is 
broken  at  the  apex,  and  shows  a transverse  section  precisely  as 
indicated  in  the  figure.  Moreover  it  is  exactly  half  the  size  of 
the  figure,  which  is  enlarged  to  two  diameters.  The  growth-lines, 
although  much  more  conspicuous  in  its  upper  part,  are  certainly 
obliquely  inclined  to  a greater  extent,  especially  on  the  intra- 
parietes,  than  is  indicated  in  the  figure.  Darwin  says  in  his 
description,  “ In  one  of  the  specimens  there  is  even  a difference  on 
the  opposite  sides  of  the  same  individual  ” ; also  “ the  upper  part 
in  one  specimen  actually  retained  all  the  usual  characters  of 
5.  maximum , the  precise  line  where  the  manner  of  the  growth  had 
changed,  being  distinctly  visible.”  Since  these  characters  can 
clearly  be  seen  in  the  present  carina,  there  can  be  no  reasonable 
doubt  that  it  is  the  original  valve  figured  by  Darwin.  In  these 
circumstances  it  is  here  selected  as  liolotype  of  S.  maximum,  var. 
cylindraceum.  The  specimen  is  registered  I.  13661. 
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It  is  hoped  that  with  the  help  of  these  notes  the  future 
identification  of  these  valuable  and  historical  specimens  will 
be  rendered  less  difficult.  I wish  to  thank  Mr.  Frank  Leney 
and  the  Committee  of  the  Castle  Museum,  Norwich,  for  very 
kindly  allowing  me  to  examine  the  collection,  and  Dr.  F.  A. 
Bather  for  advice  in  connexion  with  the  work. 


III. 

STELLERIA  DILLENIANA  IN  NORFOLK. 

By  Arthur  Bennett,  A.L.S. 

Read  jist  October , ign. 

S.  Dilleniana  Moench,  “En.  PI.  Hass,”  1777  t.  6,  p.  214. 

S.  glauca  With.,  var.  Virens  Meyer,  “ Cl).  Harm,”  1836,  p.  198. 

S.  palustris  Retz.,  var.  Viridis  Fries,  Mant  iii. , 1842,  p.  191. 

In  the  Journal  of  Botany  for  September,  1910,  Dr.  F.  N. 
Williams  records  the  finding  of  the  above  plants  “ in  a 
marshy  meadow  on  the  Surrey  side  of  the  Thames  near 
Walton,  but  really  in  Middlesex.”  It  was  here  plentiful, 
flowering  in  August  to  October,  that  is,  after  A.  palustris  had 
done  flowering  for  the  most  part. 

The  plant  differs  from  palustris  in  being  green,  not 
glaucous,  the  flowers  are  only  one-two  flowered,  the  leaves, 
bracts  and  calyx  are  quite  glabrous,  and  it  flowers  much  later, 
ripening  its  fruit  in  October. 

The  date  of  Dilleniana  being  earlier  than  palustris  (1795), 
Dr.  Williams  contends  it  ought  to  bear  that  name,  and 
palustris  becomes  a synonym. 

To  many  the  plant  will  only  be  a variety  palustris  ( Stellaria 
palustris  Retz , var.  Dilleniana  Blytt  in  Norges’  Flora  (1876), 
p.  1049).  But  from  the  wide  difference  in  flower,  etc.,  it  may 
perhaps  be  called  a sub-species. 
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Dr.  Williams  kindly  sent  me  specimens,  and  on  comparing 
them  with  my  own  I found  I had  gathered  it  in  1864,  in 
Surrey  at  Moulsey  Hurst,  as  Mr.  Watson  had  in  1845  ! 

A Norfolk  specimen  I also  possess  from  Flegg  Burgh  Fen, 
August,  1880.  Wood  Marsh,  Stalham,  25th  July,  1899, 
coming  into  flower.  On  the  label  of  these  specimens  I had 
at  some  time  put  “ var.” 

Dr.  Williams  observes,  “ I found  a Stellaria  just  coming 
into  flower,  which  seemed  to  be  different  from  any  other 
British  forms  of  Stellaria.  It  was  almost  hidden  in  the 
matted  grass,  and  was  of  the  same  tint  of  green  as  the  grass 
with  which  it  grew.  Associated  with  it  was  A.  palustris, 
noticeable  from  its  glaucous  leaves,  but  long  out  of  flower.” 

I have  a Scotch*  (Wigton)  specimen  which  may  be  it,  but 
it  is  too  poor  to  be  sure. 

The  plant  will  probably  be  found  elsewhere  in  Norfolk,  if 
sought  for  late  enough. 

* Ann.  Scot.  Nat.  Hist.  (1911),  p.  253. 


IV. 

AN  INVESTIGATION  CONCERNING  THE  FOOD  OF 
CERTAIN  BIRDS. 

By  John  Hammond,  B.A. 

(School  of  Agriculture,  Cambridge). 

Read  November  28th,  ign. 

The  investigation  to  be  described  was  instigated  by 
Professor  Wood  and  Mr.  Warburton  at  the  School  of  Agri- 
culture, Cambridge,  in  the  beginning  of  the  year  1911.  Its 
object  was  to  determine  whether  or  not  certain  birds  were 
harmful  to  agriculture.  For  this  purpose  it  was  thought  best 
to  make  an  examination  of  their  stomach  contents,  together 
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with  a collection  of  field  notes  concerning  them.  The 
majority  of  these  birds  came  from  Norfolk,  the  remainder 
from  Essex  and  Cambridgeshire,  and  my  thanks  are  due  to 
many  members  of  the  Norfolk  and  Norwich  Naturalists’ 
Society  and  others,  who  sent  birds,  and  especially  to  Mr. 
J.  A.  Christie,  who  sent  me  a large  number. 

The  stomach  contents,  after  being  sorted  out,  were  divided 
up,  with  reference  to  Agriculture,  into  three  main  divisions — - 
benefits,  injuries,  and  neutral — and  the  two  former  sub- 
divided into  vegetable  and  animal  matter.  The  materials 
were  then  gummed  on  large  sheets  of  cardboard  and  the 
number  of  each  article  counted. 

Investigations  on  the  food  of  birds  have  not  been  very 
numerous  in  this  country.  As  far  as  I have  been  able  to 
find  out,  the  first  was  made  by  Gurney  and  Russell1,  who,  in 
1885,  published  an  account  of  the  dissections  of  Sparrows’ 
(Passer  domesticns)  crops  taken  at  all  times  of  the  year;  their 
conclusion  was  that  the  bird  was  distinctly  injurious.  In 
1896,  Gilmour2  published  an  account  of  the  dissections  of 
Wood  Pigeons  ( Columba  palumbus ),  which  he  found  to  be  very 
injurious;  Rooks  (Corvus  frugilegus),  which  he  found  to  be 
harmful ; and  Starlings  (Sturnus  vulgaris)  which  he  concluded 
were  beneficial ; these  birds  were  all  obtained  from  one  estate 
in  Fifeshire.  Thorpe  and  Hope3,  in  1907,  in  a report  on  the 
food  of  the  Black-headed  Gull  (Larus  ridibundus),  gave  the 
result  of  their  investigations,  which  showed  that  from  the 
farmer’s  point  of  view  the  bird  was  beneficial.  In  1909, 
Newstead4  published  the  result  of  an  investigation  of  the 
stomach  contents  of  a number  of  species ; these  were 

1.  Gurney,  J.  H.,  and  Russell,  C.  A book  on  the  House  Sparrow. 
London,  1885. 

2.  Gilmour,  Sir  J.  Trans.  High,  and  Agri.  Soc.  of  Scotland,  1896. 

3.  Thorpe,  L.  D.  and  Hope,  L.  E.  Report  to  Cumberland  C.C., 
1907. 

4.  Newstead,  R.  Supp.  to  the  Journal  of  the  Board  of  Agricul- 
ture and  Fisheries,  1908-9. 
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collected  at . odd  times  and  in  various  parts  of  the  country. 
In  1910,  Collinge5,  in  a report  on  the  feeding  habits  of  the 
Rook  ( Corvus  frugilegus),  concludes  that  “ there  is  ample 
evidence  to  show  that  with  the  present  large  number  of 
rooks  a grain  diet  is  preferred  ” ; this  was  the  result  of  an 
examination  of  the  contents  of  830  rooks  from  all  parts  of 
England  and  Wales.  In  the  same  year,  Kelso6,  published 
an  account  of  the  stomach  contents  of  a few  starlings, 
showing  them  to  have  taken  seed  corn.  In  1912,  Collinge7 
published  some  observations  on  the  food  of  the  starling,  146 
birds  being  examined;  the  conclusion  was  that  “the  food 
during  the  first  six  months  of  the  year  was  distinctly  of  an 
insectivorous  character  in  the  vicinity  of  the  City  of 
Birmingham.”  Laura  Florence8  has  recently  published  an 
account  of  the  stomach  contents  of  a number  of  species  ; in 
all,  some  600  birds  were  examined,  which  came  for  the  most 
part  from  the  north-east  of  Scotland.  Collinge9  also  has 
lately  given  an  account  of  the  stomach  contents  of  Bullfinches 
{Pyrrhula  europcea)  which  he  considers  as  injurious  to  fruit 
growers,  and  also  some  observations  on  the  food  of  nestling 
birds10  (Shir  tins  vulgaris,  Passer  domes  hens,  Turdis  musicus, 
and  Turdis  merula).  In  the  United  States  much  research  has 
been  done  on  this  branch  of  Ornithology,  the  work  being 
now  carried  on  by  the  Biological  survey,  which  is  a section 
of  the  Agricultural  Department  of  their  Government.  On 
the  continent,  also,  numerous  investigations  have  been  made 
and  a large  amount  of  information  has  been  accumulated  on 
the  subject,  particularly  in  Germany,  Austria,  and  France. 

5.  Collinge,  W.  E.  Jour.  Econ.  Biol.,  Vol.  V.,  pt.  2,  1910. 

6.  Kelso,  J.  E.  H.  The  Zoologist,  4th  Series,  Vol.  XIV.,  1910. 

7.  Collinge,  W.  E.  Second  Report  on  Economic  Biol.  Birming- 
ham, 1912. 

8.  Florence,  Laura.  Trans.  High,  and  Agric.  Soc.  of  Scotland, 
1912. 

9.  Collinge,  W.  E.  Jour.  Econ.  Biol.,  Vol.  VII.,  pt.  2,  1912. 

10.  Collinge,  W.  E.  Jour,  of  the  Board  of  Agriculture  and 
Fisheries.  Sept.,  1912. 


MR  J.  HAMMOND  ON  FOOD  OF  BIRDS. 


319 


To  mention  one  investigation — Hollrung11  published  in 
Germany,  in  1906,  an  account  of  the  food  of  the  Rook  ( Corvus 
frugilegus)  from  the  careful  examination  of  4030  stomachs, 
and  from  this  he  concludes  that  they  are  harmful  to  game 
preserving  and  cultivated  crops  and  that  they  should  not  be 
exterminated,  but  their  numbers  reduced  by  shooting. 

This  year  (1912),  Mason  and  Maxwell-Lefroy1 2 have 
started  the  subject  in  India  by  the  publication  of  collected 
information  concerning  the  diet,  and  the  details  of  the 
stomach  contents  of  many  birds. 

In  this  investigation  an  examination  was  made  throughout 
the  year  (February,  1911  to  January,  1912)  of  the  stomach 
contents  of  Larks  (171)  andStarlings  (239) ; and  alsoatvarious 
times1  the  stomach  contents  of  a few  other  species  were 
examined. 

A general  account  of  the  food  for  each  month  is  given 
below,  and  also  the  conclusions  which  were  arrived  at.  The 
details  and  exact  numbers  of  the  various  substances  taken  will 
be  found  in  the  Journal  of  Agricultural  Science  (vol.  iv.,  part 
4),  where  a full  account  of  the  investigation  is  published. 

STARLINGS  (Sturnus  vulgaris).  The  following  is  a des- 
cription of  the  food  taken  during  each  month  : — 

February. — The  bulk  of  the  food  consisted  of  insects,  etc., 
of  which  the  most  important  were  Centipedes,  Leather-jackets, 
Wireworms,  Gastropods  and  Bibio  fly  Iarvie.  Some  grain 
with  a considerable  amount  of  husk  was  also  taken  ; much  of 
this  was  probably  from  dung,  as  was  indicated  by  the  general 
appearance  and  presence  of  Mycetophilid  fly  larvie.  Birds 
which  came  from  sheep  folds,  in  addition  to  the  common 
insects,  contained  pieces  of  oat  grain,  cotton  seed  husk  and 
cut  hay,  which  were  probably  taken  from  the  feeding  troughs. 

11.  Hollrung,  M.  Landwirtschaftliche  Jahrbucher,  1906. 

12.  Mason,  C.  W.,  and  Maxwell-Lefroy,  H.  Mem.  of  the  Dept, 
of  Agric.  in  India,  1912. 
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A large  number  of  insects,  etc.,  were  taken  by  birds  which 
had  been  following  the  plough. 

March. — The  food  consisted  chiefly  of  insects,  etc.,  of  which 
Staphylinid  beetles  and  their  larvae,  Carabid  beetles,  Click 
beetles,  Weevils,  Gastropods,  Spiders  and  Mycetophilid  fly 
larvae  were  present  in  greatest  numbers.  The  corn  husk 
taken  was  almost  entirely  from  dung.  Weed  seeds  occurred 
very  occasionally.  Tea  leaves  with  odds  and  ends  of  rubbish 
found  in  several  birds  indicate  their  habit  of  searching  in 
dust  heaps.  A large  number  of  insects,  etc.,  were  consumed 
by  birds  frequenting  meadow  land  which  seemed  to  be  a 
favourite  habitat  during  this  month. 

April. — A short  spell  of  cold  weather  at  the  beginning  of 
the  month  coincided  with  the  period  at  which  some  of  the 
spring  sown  corn  was  coming  up,  and  as  a result,  much  grain 
and  husk  (both  barley  and  wheat)  was  taken.  At  the  same 
time,  however,  many  insects,  etc.,  were  eaten,  the  majority 
being  Staphylinid  and  Carabid  beetles,  Leather-jackets,  Ants, 
Wireworms,  Click  beetles,  Weevils  and  Gastropods.  On  two 
occasions  dnring  the  frosty  weather  pieces  of  swede  bulb 
were  taken. 

May. — The  food  was  almost  entirely  of  insects,  many  of 
which,  however,  were  beneficial.  The  food  of  the  young  con- 
sisted for  the  most  part  of  Carabid  beetles,  Leather-jackets, 
Click  beetles  and  Weevils. 

June. — The  bulk  of  the- food  consisted  of  insects,  of  which 
the  most  important  were  Carabid  beetles,  Leather-jackets, 
Ants  and  their  pupse,  Click  beetles  and  Weevils.  A little 
grain  (hemp  and  canary  grass)  occurred  ; this  was  possibly 
stolen  from  pheasants  food,  although  there  was  probably  a 
plentiful  supply  of  insects. 

July. — The  food  again  consisted  mostly  of  insects.  Grain 
(hemp,  etc.)  was  taken  in  small  quantities,  and  fruit  (straw- 
berries) was  found  on  three  occasions.  It  was  quite  a 
common  sight  at  this  time  of  the  year  to  see  flocks  of  star- 
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lings  assembling  round  cattle  on  the  meadows  and  ollands  ; 
these  birds  on  being  examined  were  found  to  contain  a large 
number  of  Heteroptera,  Weevils  and  other  insects.  It  seems 
probable  that  starlings  assemble  in  these  localities  for  the 
insects  which  are  disturbed  by  the  treading  of  the  cattle, 
rather  than  for  the  reputed  ticks. 

August. — Insects,  chiefly  Carabid  beetles,  Lepidopterous 
larvae,  Weevils  and  Dipterous  pupae  form  the  bulk  of  the  diet. 
Strawberries  occurred  twice,  while  towards  the  end  of  the 
month  a fewr  elderberries  were  taken. 

September. — i he  food  during  this  month  consisted  mainly 
of  insects,  etc.,  and  berries.  Among  the  insects,  etc.,  Carabid 
beetles,  Earwigs,  Lepidopterous  larvae,  Weevils  and  Spiders 
occurred  in  largest  numbers.  The  most  noteworthy  point 
this  month  was  the  attack  on  elderberries,  many  of  the 
stomachs  and  their  contents  being  stained  a deep  purple. 
Blackberries  were  also  taken  in  small  quantities.  In  one 
case  corn  (wheat)  was  taken  from  the  stubbles. 

October. — Of  the  insects  which  formed  the  greater  portion 
of  the  diet,  Staphylinid  beetles,  Weevils,  Dipterous  larvae  and 
pupae,  and  Scarabid  beetles  were  the  most  conspicuous.  In 
the  beginning  of  the  month  elderberries  and  blackberries 
were  taken,  and  towards  the  end  some  corn  husk  was  found. 

November. — This  month  was  marked  by  the  great  amount 
of  seed  wheat  and  husk  found  ; 92  per  cent,  of  the  birds 
examined  contained  this  material.  The  damage  is  done  just 
as  the  blade  is  appearing  through  the  ground.  A hole  is 
dibbled  round  the  blade  and  the  germinating  grain  pulled  out 
and  eaten  ; as  often  as  not  the  blade  is  broken  off  at  the  same 
time,  this  depending  on  the  age  of  the  plant.  On  examining 
the  stomach  contents  of  these  birds  one  finds  sound  grain, 
that  which  has  just  germinated,  the  empty  husks  and  usually 
embryos  (scutela)  often  with  the  roots  and  occasionally 
the  soft  part  of  the  blade  attached.  On  no  occasion  was 
green  wheat  leaf  found.  At  the  same  time,  however,  a 
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number  of  insects,  etc.,  were  eaten,  chiefly  Staphylinid  beetles 
and  their  larvae,  Lepidopterous  larvae,  Weevils,  Gastropods, 
Spiders  and  Dipterous  larvae.  In  a bird  from  Hunstanton 
the  remains  of  a crab  were  found. 

December. — Much  seed  corn  (wheat)  and  husk  was  again 
taken  during  this  month ; 89  per  cent,  of  the  birds  contain- 
ing this  material.  It  was  found  that  the  later  sown  corn  was 
damaged  most;  when  it  grows  beyond  a certain  stage 
(probably  when  all  the  endosperm  has  been  used  up)  the  birds 
do  not  interfere  with  it.  Many  insects,  etc.,  were  also  taken; 
the  most  important  of  these  were  Carabid  beetles,  Weevils, 
Gastropods,  Spiders  and  Dipterous  larvae. 

January. — A smaller  amount  of  corn  was  taken  during  this 
month,  and  some  of  the  husk  was  probably  from  dung. 
Insects,  etc.,  occurred  in  large  numbers,  the  most  important 
of  which  were  Staphylinid  and  Carabid  beetles,  Ants, 
Click  beetles,  Weevils,  Gastropods,  Spiders  and  Mycetophilid, 
Stratiomyid  and  other  Dipterous  larvae.  An  unusual  number 
of  weed  seeds  were  present ; this  was  probably  due  to  the 
frosty  weather,  which  seems  to  cause  a very  heterogeneous  diet. 
At  this  time  a few  woodlice  were  taken ; this  is  interesting  in 
connection  with  the  observations  of  Newstead,  who  states 
that  these  were  picked  up  but  rejected  by  starlings.  It 
appears  from  the  present  investigation  that  they  are  only 
eaten  under  stress  of  weather. 

Conclusions. — From  the  results  of  the  investigation  the 
number  of  each  food  article  that  would  occur  in  ten  average 
stomachs  has  been  calculated.  To  quote  a few — If  ten 
average  Starlings  were  cut  open  one  would  expect  to  find 
15|  grains  of  wheat,  26^  Carabid  beetles,  12  Leather  jackets, 
17  Lepidopterous  larvae,  57  Weevils  and  48  Gastropods,  as 
well  as  smaller  numbers  of  many  other  things.  Looked  at 
in  this  way  the  Starling  appears  to  be  a beneficial  bird  on 
the  whole,  but  we  have  yet  to  consider  the  question  of 
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migration.  It  is  stated  by  Saunders13  that  the  starling 
migrates  to  this  country  from  Northern  Europe  in  the 
autumn  (our  birds  going  further  south  and  west)  and  returns 
again  in  the  spring.  One  definite  case  was  noted  in  the 
course  of  this  investigation ; a bird  was  killed  at  Shropham 
(near  Thetford)  by  Mr.  F.  Mann’s  gamekeeper,  which  had 
been  ringed  a few  days  before  in  Viborg,  Denmark,  by 
C.  Mortensen  who  is  investigating  migration.  It  is  the 
autumn  migrants  from  abroad  which  do  the  damage  to  seed 
corn;  for  example,  10  average  stomachs  in  November  would 
contain  72  grains  of  wheat  beside  much  corn  husk.  At  the 
same  time  it  ought  to  be  pointed  out  that  they  are  eating 
considerable  numbers  of  insects,  etc.  To  abate  this  plague 
there  seem  to  be  two  courses  open  (since  the  birds  are  very 
difficult  to  scare  off  tiie  fields)  either  (1)  to  dress  the  seed 
corn  wiih  something  which  will  render  it  distasteful  to  birds  ; 
or  (2)  as  an  extreme  measure  if  (1)  fails,  to  kill  off  the 
migrants  in  large  numbers.  With  reference  to  (1) — experi- 
ments by  the  German  Imperial  Institute14  have  shown  that 
corn  dressed  with  Prussian  blue,  creolin  or  powdered  aloes 
was  distasteful  to  rooks.  Numerous  tar  preparations  have 
been  put  forward,  but  they  seem  open  to  the  objection  that 
as  a rule  they  retard  germination.  With  regard  to  (2) — It  is 
a matter  of  general  belief,  and  has  been  recorded  by  several 
observers,  that  starlings  have  increased  enormously  in 
numbers  of  late  years.  It  has  been  suggested  that  this  is 
due  to  a series  of  mild  winters,  but  it  may  possibly  be  a result 
of  their  preservation  in  those  places  from  which  they  migrate. 
It  is  probable  that  this  increase  in  numbers  has  been  out  of 
proportion  to  that  of  their  insect  food  so  that  wheat  has  been 
taken  in  order  to  eke  out  the  diet.  It  should  then  follow 
ihat  if  their  numbers  were  reduced,  insect  food  would  be  in 
sufficient  abundance  to  form  the  entire  diet  without  the 

13.  Saunders,  H.  and  Newton,  A.  Yarrell’s  British  Birds,  London, 
1882. 

14.  See  Jour,  of  Bd.  of  Agric.  and  Fish.,  Dec.,  1909. 
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addition  of  grain.  Perhaps  the  easiest  way  to  reduce  their 
numbers  would  be  by  the  use  of  poison ; this  course  seems 
open  to  the  objection  that  the  poison  might  be  misused,  but 
this  ought  not  to  occur  if  under  proper  control. 

LARK  ( Alauda  arvensis). — The  following  is  a description  of 
the  food  taken  each  month  : — 

February. — During  this  month  78  per  cent,  of  the  birds 
examined  contained  the  leaves  of  some  crop.  The  green 
parts  of  the  leaf  were  eaten,  and  mostly,  although  not  always 
the  smaller  leaves  were  found ; as  far  as  could  be  seen  the 
young  shoots  and  stems  were  not  taken.  Weed  seeds  formed 
the  bulk  of  the  diet,  and  rarely  an  insect  was  taken. 

March. — Weed  seeds  of  which  Polygonum  aviculare  is  by 
far  the  most  important,  formed  the  bulk  of  the  diet.  Corn 
in  small  quantities  was  taken  from  the  spring  sowings,  and,  as 
none  had  germinated,  it  was  concluded  that  it  was  taken  soon 
after  sowing  and  had  not  been  properly  buried.  Crop  leaves 
(wheat,  clover  and  rye  grass)  occurred  in  smaller  quantities 
than  in  the  preceding  month.  The  insects  eaten  increased 
numbers — of  these  weevils  were  the  most  important. 

April  — The  greater  part  of  the  food  consisted  of  weed 
seeds ; Polygonum  aviculare,  Polygonum  Convolvulus,  Stellaria 
media,  and  Poa  annua  were  present  in  largest  numbers.  A 
little  seed  corn  (barley)  was  also  taken.  Insects  occurred  in 
about  the  same  numbers  as  in  the  preceding  month.  During 
the  cold  weather  at  the  beginning  of  the  month  many  pieces 
of  crop  leaves  were  taken. 

May. — Insects,  mainly  Lepidopterous  larvae,  Click  beetles 
and  Weevils,  were  taken  in  increasing  numbers.  The  basis 
of  the  diet  consisted  of  weed  seeds ; the  most  important  of 
these  were  Poa  annua,  Polygonum  aviculare  and  Stellaria 
media.  Some  of  the  birds  killed  on  spring  sown  corn 
contained  “ small  seeds,”  both  clover  and  rye  grass.  In  view 
of  the  numbers  eaten  it  appears  that  Larks  are  doing  much 
damage  in  these  localities. 
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June. — The  diet  consisted  for  the  most  part  of  weed  seeds 
and  injurious  insects.  The  food  of  the  young  was  almost 
entirely  of  insects ; this  was  particularly  evident  as  the  old 
birds  nearly  always  contained  weed  seeds.  It  is  interesting 
to  note  that  the  turnip  flea  beetle  ( Haltica  nemorum)  was 
taken  in  numbers  on  several  occasions  by  birds  frequenting 
root  fields. 

July. — The  food  again  consisted  for  the  most  part  of  weed 
seeds  and  injurious  insects.  Of  the  former  Papaver  Rhoeas 
and  Polygonum  aviculare  were  the  most  important,  while  of 
the  latter  Aphids,  Pegomyia  betae  larvse  and  Weevils  occurred 
in  greatest  numbers.  In  conjunction  with  the  Pegomyia 
larvae  mangold  leaf  was  often  taken. 

August  — Weed  seeds  occurred  in  large  numbers,  the  most 
important  being  Papaver  Rhoeas  and  Polygonum  aviculare. 
Insects  occurred  in  smaller  numbers,  Halticid  beetles  being 
most  plentiful.  Much  corn  (wheat,  barley  and  oats)  was 
taken  from  the  stubbles  after  harvest 

September. — The  food  consisted  almost  entirely  of  weed 
seeds  and  Aphids.  The  latter,  owing  to  the  dry  season, 
existed  in  large  numbers  on  the  swedes  and  had  been  eaten 
by  birds  which  had  been  killed  in  these  localities.  Of  the 
weed  seeds  Polygonum  aviculare  and  Lychnis  occurred  in 
large  numbers.  Some  corn  was  also  taken  from  the  stubbles. 

October. — Weed  seeds  formed  the  bulk  of  the  diet;  those 
occurring  in  greatest  number  were  Papaver  Rhoeas  and 
Polygonum  aviculare.  Insects  formed  the  remainder  of  the 
diet;  of  these  Weevils  and  Dipterous  pupie  were  the  most 
important. 

November. — Polygonum  aviculare,  Polygonum  Convolvulus, 
and  Chenopodium  album  were  the  most  important  weed 
seeds  that  occurred  this  month.  These,  with  a few  grains 
of  wheat  from  the  autumn  sowings  and  an  occasional 
Dipterous  pupa  made  up  the  diet.  A number  of  clover  seeds 
were  found  in  birds  which  were  killed  on  wheat,  an  adjoin- 
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ing  field  having  been  patched  in  the  autumn  with  clover. 

December. — 69  per  cent,  of  the  birds  examined  this  month 
contained  the  leaves  of  some  crop.  The  bulk  of  the  diet 
consisted  of  weed  seeds,  chiefly  Polygonum  aviculare  and 
Chenopodium  album.  On  one  occasion  wheat  was  taken 
from  the  autumn  sowings.  The  only  insects  that  occurred 
were  two  Weevils. 

January. — -The  food  consisted  mainly  of  weed  seeds  ; those 
which  occurred  in  largest  numbers  were  Polygonum  aviculare, 
Chenopodium  album,  and  Rumex  Acetosella.  73  per  cent,  of 
the  birds  examined  contained  the  leaves  of  some  crop. 
Extremely  few  insects  occurred. 

The  number  of  each  food  article  that  would  occur  in  ten 
average  stomachs  has  been  calculated,  and  a few  of  the  most 
important  are  as  follows  1 grain  of  Barley,  3 Clover  seeds, 
61  seeds  of  Papaver  Rhoeas,  157J  seeds  of  Potygonum 
aviculare,  45  Aphids,  9 Weevils,  and  clover  or  rye  grass  leaf 
would  occur  in  2^  out  of  the  10  birds.  From  this  and  from 
the  details  of  the  food  for  each  month  above,  it  will  be  seen 
that  weed  seeds  are  far  and  away  the  most  important  article 
of  diet,  harmful  insects  come  next,  with  crop  leaves  and 
“small  seeds”  forming  a small  proportion.  The  food  of  the 
lark  may  be  summed  up  as  follows  : — The  bulk  of  the  food 
consists  of  weed  seeds  ; this  is  eked  out  in  the  summer 
months  by  insects  and  in  the  winter  by  pieces  of  leaf  for  the 
most  part  of  crops. 

Both  Saunders13  and  Newton15  state  that  there  is  a 
migration  of  larks  to  this  country  in  the  autumn  from 
northern  Europe  and  a return  in  the  spring.  From  this  it 
would  follow  that  the  damage  to  leys  and  wheat  is  done  for 
the  most  part  by  the  migratory  birds,  but  the  damage  to 
“ small  seeds  ” is  probably  done  by  the  birds  breeding  here. 
The  conclusion  reached  is  that  on  the  whole,  the  lark  is 

lo.  Newton,  A.,  and  Gadow,  H.  A Dictionary  of  Birds.  London, 
1893. 
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beneficial ; but,  owing  to  the  injuries  done  at  certain  times 
of  the  year,  there  is  no  reason  why  it  should  be  specially 
protected,  although  its  wholesale  slaughter  is  to  be 
deprecated. 

ROOKS  ( Corvus  frugilegus). — A few  of  these  birds  (12)  were 
examined  at  various  intervals  during  a period  extending  from 
March  to  May.  The  results  were  in  agreement  with  those 
of  Gilmour  and  Collinge ; the  evidence  being  very  much 
against  the  bird.  The  stomachs  of  ten  contained  large 
quantities  of  grain  and  only  an  occasional  insect  was  taken. 
It  should  be  remembered,  however,  that  this  is  the  period  of 
sowing,  and  that  these  are  not  typical  examples  of  the  rook’s 
diet  at  all  times  of  the  year. 

The  stomach  contents  of  several  other  species  have  been 
examined,  but  sufficient  material  has  not  been  accumulated 
for  any  opinion  to  be  expressed  of  the  food  as  a whole. 
To  those  who  have  the  opportunity  of  collecting  stomachs  it 
might  be  pointed  out  that  such  collections  would  be  valuable, 
more  especially  if  a record  was  also  kept  of  the  circumstances 
under  which  they  were  collected.  The  stomachs  and  their 
contents  can  be  preserved  in  a 7 per  cent,  solution  of  formalin 
till  an  opportunity  of  examining  them  occurs. 


V. 

ACORNS. 

By  Rev.  M.  C.  H.  Bird,  M.A. 

Read  joth  January , igi2 . 

The  acorn  crop  of  1911  having  probably  been  a record  one, 
or  at  any  rate  the  heaviest  within  living  memory,  the  follow- 
ing notes  may  prove  acceptable. 
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In  order  to  encourage  the  children  ol  the  district  to  take 
an  intelligent  interest  in  the  objects  of  nature  around  them, 
an  Acorn  Competition  was  held  last  October  at  the  Stalham 
and  Brunstead  U.D.  Council  School,  small  prizes  being  offered 
for  the  largest  acorn,  the  heaviest  hundred,  and  the  most 
fruit  on  one  spray.  The  contest  proved  that  the  acorns  of 
last  autumn  were  not  only  uncommonly  plentiful,  but  also 
unusually  fine. 

In  the  “Standard  Encyclopedia  of  Modern  Agriculture,”  Mr. 
J.  Nisbet  (Editor  of  “ The  Forester,”  etc.),  states  that,  on  an 
average,  about  125  fruit  of  the  Pedunculate  Oak  (the  true 
British  Oak),  which  variety  greatly  predominates  in  East 
Norfolk,  will  weigh  one  pound.  Our  competition  acorns 
worked  out  at  57  to  the  pound.  Thirty  out  of  over  forty 
hundreds  exhibited  scaled  over  2 lbs.  per  hundred,  and  a 
selected  hundred  from  the  various  lots  shown,  2 lbs.  12  ozs. 
The  largest  individual  acorn  weighed  no  less  than  10b  dr  ms. 
(avoird.)  its  length  was  li  in.;  its  greatest  diameter  1-^  in.  and 
its  circumferences  4-1  and  3|  in.  A longer  but  more  slender 
fruit  than  this  monster  measured  If  in.  Both  of  these  con- 
tained two  embryos.  The  longest  nine  acorns,  when  laid 
end  to  end,  extended  over  13f  in.  All  these  are  record 
weights  and  measurements  so  far  as  I am  aware.  Seven  was 
the  largest  number  of  acorns  shown  on  one  spray,  but  I had 
previously  seen  two  instances  of  eight  perfect  fruit  in  a 
bunch.  The  competition  brought  out  an  extremely  well- 
defined  (externally)  double  or  twin  acorn,  and  many  a score 
which  have  since  produced  two  rootlets  each.  One  fruit,  of 
which  the  outside  skin  had  burst,  contained  five  lobes  with 
three  plantlets;  and  seventeen  acorns,  after  having  been  kept 
moist,  have  thrown  out  three  radicles  each.  The  ovary  of 
the  Oak  blossom  contains  three  nuclei,  so  that  it  is  always 
possible  for  three  perfect  kernels  to  result,  but  generally  two 
of  the  nuclei  abort,  and  for  all  three  to  come  to  perfection  is 
very  unusual  indeed. 
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Abortion  seems  to  be  characteristic  of  the  Oak,  the  dis- 
tinctive zigzag  appearance  of  its  branches  being  mainly  due 
to  the  frequent  suppression  of  the  terminal  bud  ; and  the 
astringent  properties  of  acorns  are  supposed  to  cause  abortion 
in  cattle.  Instances  of  this  were  mentioned  in  the  “ E.D.P." 
for  Nov.  4th  ult. 

In  consequence  of  the  abnormal  weight  of  fruit  then  nearly 
ripe,  Oaks  suffered  far  more  than  any  other  trees  from  the 
gales  of  Sept.  30th  and  Oct.  1st,  and,  judging  from  all  accounts, 
driving  home  from  Norwich  on  the  Saturday  night  must 
have  been  distincly  dangerous  by  reason  of  the  many  falling 
and  fallen  branches  on  the  roads.  Generally  speaking,  the 
effect  of  the  wind  on  the  broken  trees  was  remarkable, 
although  the  extent  of  the  damage  was  not  fully  apparent 
until  after  the  autumnal  fall  of  the  leaf,  when  it  was  observ- 
able that  quite  contrary  to  what  is  usually  the  case,  the 
crowns  of  the  trees  suffered  most,  the  more  erect  central 
branches  in  many  instances  being  broken  oh,  whilst  the  outer 
and  less  upright  boughs,  even  on  the  windward  side  of  the 
trees,  escaped  without  injury.  There  were  few  Oaks,  however, 
in  our  district  but  what  received  some  damage.  Mr.  E.  R. 
Cubitt  wrote  me  as  follows  from  Honing  Hall : — “ On  the 
park  here,  which  is  about  60  acres,  it  cost  us  roughly  ,£15  to 
clear  up.  We  practically  lost  two  trees  worth  about  ,£6  or 
£7  each,  the  loss  being  due  to  their  being  blown  in  halves 
and  badly  splintered.  The  chief  damage  to  my  mind  is  that 
caused  to  the  landscape  beauty  of  the  place,  owing  to  the 
fact  of  nearly  every  tree  being  more  or  less  damaged.  The 
majority  of  these  Oaks  are,  I consider,  mature,  and  will  thus 
make  very  little  if  any  fresh  growth  to  compensate  for  the 
loss  of  limbs.” 

The  excessive  splintering  to  which  Mr.  Cubitt  refers,  and 
which  was  a noticeable  feature  in  the  wreckage  caused  by 
these  storms,  was  doubtless  due  to  the  high  wind  acting  upon 
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the  heavily  fruit-and  leaf-laden  boughs  for  nearly  forty-eight 
hours  after  they  had  been  first,  broken. 

It  is  difficult  to  estimate,  even  approximately  the  total 
number  or  weight  of  acorns  produced  by  any  given  tree;  but 
after  the  September  gale  I noticed  that  the  ground  beneath 
several  roadside  Oaks  was  so  thickly  strewn  with  acorns  that 
they  almost  touched  one  another.  These  were  all  swept 
away  by  the  leisurely  roadmen  during  the  following  week, 
but  on  October  16th  the  road  was  again  almost  completely 
covered  with  fallen  fruit.  I found  that  a square  foot  of 
ground  easily  accommodated  180  average-sized  acorns  weigh- 
ing 1 lb.  14  oz.  An  Oak  tree  whose  umbrage  or  shade  area 
extends  over  30  ft.  square  may,  according  to  these  figures, 
bear  at  least  162,000  acorns  of  96  to  the  lb.,  or  30  bushels, 
weighing  15  cwt.,  which  at  8d.  per  bushel  would  be  worth  £1. 

In  ancient  days  the  value  of  an  Oak  wood  for  pannage  and 
shackage  was  sometimes  estimated,  I believe,  by  the  number 
of  swine  that  an  average-sized  tree  in  that  grove  would  cover. 

Much  damage  resulted  last  autumn  from  cattle  indulging 
too  freely  in  acorns;  in  fact,  acorn  poisoning  is  an  annual 
danger  difficult  to  guard  against  in  so  well-wooded  a district 
as  this,  where  the  hedgerow  timber  mainly  consists  of  Oak 
trees.  But  the  risk  has  been  greater  than  usual  this  year,  not 
merely  on  account  of  the  heavier  crop  of  fruit,  but  also  from 
the  fact  that  many  green  leaves  were  blown  down  at  the 
same  time  as  the  acorns,  which  besides  falling  prematurely, 
in  which  condition  they  are  said  to  be  the  more  injurious, 
fell  with  cups  and  stalks  attached.  Both  leaves  and  stalks  and 
cups  were  thus  consumed  by  the  cattle  to  their  greater  danger, 
for  these  necessary  adjuncts  to  the  fruit  are  more  highly 
charged  with  tannin  than  the  acorns  themselves.  Valonia, 
which  consists  of  the  imbricated  cups  of  Quercus  AZgilops,  a 
native  of  Asia  Minor,  Greece,  and  Turkey,  contains  40  to  45 
per  cent,  of  tannin  : some  30,000  tons  are  annually  imported 
to  the  United  Kingdom,  oak  bark  having  materially 
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deteriorated  in  value  in  consequence.  Where  the  gale- 
stripped  and  rain-sodden  Oak  leaves  laid  on  my  cucumber 
frame  for  forty-eight  hours  at  the  most,  I noticed  that  the 
white  paint  was  distinctly  tanned  from  the  contact.  There 
are  still  large  patches  of  and  roadside  hereabouts  that  are 
dyed  quite  brown  from  the  exuded  tannin  of  squashed  acorns, 
and  probably  many  of  you  have  observed  the  specially  rich 
crimson  lake  colour  this  season  of  the  divided  lobes  of  split 
acorns  which  have  been  left  on  the  ground  and  exposed  to 
the  air  for  several  weeks. 

1893  and  1906  were  good  acorn  years,  but  in  neither 
instance  were  the  fruit  so  plentiful  or  so  fine  as  was  the  case 
last  year. 

In  1906  I took  no  less  than  67  small  acorns  from  a pigeon’s 
crop,  and  envied  its  marvellous  power  of  digestion.  WTonder 
ful  indeed  are  the  capabilities  of  this  voracious  feeder  for 
packing  away  food.  I have  filled  an  imperial  pint  measure 
from  the  well-shaken-up-contents  of  a pigeon’s  crop,  and  that 
on  two  occasions;  in  one  instance  it  consisted  of  swede 
tops,  and  in  the  other  of  young  clover  leaves.  A few  years 
ago  pigeon  diphtheria,  or  feather  disease  (I  forget  which), 
was  attributed  to  a plethora  of  acorn  diet.  We  may  not  have 
an  opportunity  of  making  observations  as  to  the  truth  of 
this  suggestion  during  the  current  winter,  for  although  acorns 
are  many,  pigeons  are  few.  The  foreign  flocks  which  usually 
arrive  in  Broadland  ere  the  second  week  in  January  are  as 
yet  couspicuous  by  their  absence,  perhaps  because  the  great 
acorn  crop  was  not  restricted  to  this  country. 

Our  stay-at-home  birds,  which  have  been  constantly  cooing 
for  the  past  two  months  (and  a few  days  ago,  on  Jan.  24th, 
I noticed  one  indulging  in  the  peculiar  love-flight  which  gives 
the  bird  its  specific  name — Columba,  from  the  Greek  word,  to 
dive),  must  have  found  many  acorns  that  would  hardly  pass 
even  their  very  expansive  mouth  angles;  but  a rich  harvest 
awaited  the  incoming  rooks,  the  earliest  birds  which  prey 


332 


REV.  M.  C.  H.  BIRD  ON  ACORNS. 


upon  acorns,  and  the  only  birds  which  pluck  them  from  the 
trees,*  the  roving  pheasants,  and  the  late-arriving  wild  duck. 
The  latter  birds  stray  far  from  water  in  search  of  acorns,  and 
may  frequently  be  flushed  during  hard  weather  from  Oak 
woods,  or  inland  ditches  which  are  overhung  by  Oak  trees. 
During  the  winter  of  1903  I surprised  a couple  of  Pintail 
Ducks  thus  engaged,  and  on  December  13tli  I took  39  large 
acorns,  weighing  6 oz.,  from  the  cr:>p  of  a Mallard  which  I 
had  shot  at  evening  flight. 

Where  acorns  fall  into  water  ditches  they  will  sink  to  the 
bottom  and  keep  quite  sound  for  several  months.  The  idea 
of  storing  them  in  watertight  barrels  out  of  doors,  instead  of 
heaping  them  like  potatoes,  when  they  are  apt  to  heat  and 
start  into  growth,  was  probably  suggested  to  some  outdoor 
student  of  nature  who  had  observed,  as  I have  frequently 
done,  Wood  Pigeons  searching  the  sides  of  ditches  for  them 
when  the  water  has  subsided  in  springtime. 

Former  experience  has  taught  us  that  an  unusual  crop  of 
wild  fruit  is  no  certain  presage  of  a hard  winter,  such  super- 
abundance can  only  serve  to  remind  us  of  what  has  been  in 
the  past,  namely,  a favourable  blossoming  period  for  the 
embryo  fruit  to  set  and  a good  growing  time  during  the 
summer  to  develop  it,  following  on  a suitable  previous 
autumn  for  ripening  the  bearing  wood. 

Observation  will  also  have  sufficed  to  explode  another 
popular  fallacy,  and  have  shown  us  how  little  dependence 
can  be  placed  upon  the  old  saying  concerning  the  foretelling 
of  the  weather  of  the'  coming  summer  from  the  comparative 
dates  of  foliation  of  the  Ash  and  the  Oak.  The  usual 
tradition  states  that  if  the  Oak  comes  into  leaf  before  the 
Ash,  a fine  and  dry  season  may  be  expected  to  follow,  whilst 
on  the  other  hand,  if  the  order  is  reversed,  a wet  summer 
may  be  anticipated,  but  this  ancient  adage,  like  the  Delphic 

* I have  seen  Wood  Pigeons,  later  on  in  the  year,  taking  the  seed  of 
Quetcus  ilex  from  the  tree. 
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oracle  and  Balaam’s  prophecy,  has,  however,  an  accommo- 
datingly double  rendering.  One,  and  the  usual  reading,  is — 
“ If  the  Ash  precedes  the  Oak, 

Then  you  may  expect  a soak  ; 

If  the  Oak  precedes  the  Ash, 

Then  you’ll  only  get  a splash.” 

The  alternate  rendering  states  just  the  opposite — 

“ If  the  Ash  is  before  the  Oak, 

Then  there’s  sure  to  be  a smoke ; 

But  if  the  Oak  is  before  the  Ash, 

Then  there’s  sure  to  be  a splash.” 

The  truth  is  that  the  Oak  generally  foliates  first,  whilst  the 
Ash  usually  blossoms  first. 

In  Dr.  Brewer’s  “Phrase  and  Fable”  the  following  tables 
are  given,  but  the  locality  in  which  the  observations  were 
made  is  not  stated: — “In  the  years  1816,  1817,  1821,  1823, 
1828,  1829,  1830,  1838,  1840,  1845,  1850,  and  1859,  the  Ash 
was  in  leaf  a full  month  before  the  Oak,  and  the  autumns 
were  unfavourable.  In  1831,  1833,  1839,  1853,  and  1860,  the 
two  species  of  trees  came  into  leaf  about  the  same  time,  and 
the  years  were  not  remarkable  either  for  plenty  or  the  reverse  ; 
whereas  in  1818,  1819,  1820,  1822,  1824,  1825,  1826,  1827, 
1833,  1834, 1835,  1836,  1837,  1842,  1846,  1854,  1868,  and  1869, 
the  Oak  displayed  its  foliage  several  weeks  before  the  Ash, 
and  the  summers  of  those  years  were  dry  and  warm,  and  the 
harvests  abundant.” 

In  Vol.  VI.,  p.  347,  of  our  “ Transactions,”  will  be  found  a 
table  drawn  up  by  Mr.  A W.  Preston,  giving  dates  of  the  first 
leafing  of  deciduous  trees ; taking  therefrom  the  figures 
referring  to  Oak  and  Ash  for  the  years  1888  to  1897  inclusive, 
and  comparing  them  with  the  rainfall  for  the  concurrent 
seasons  as  given  by  the  same  gentleman,  clearly  proves  that 
neither  version  of  the  aforementioned  poetic  item  of  weather- 
lore  can  be  relied  on. 

VOL.  IX.  D 
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The  average  date  of  foliation  for  each  tree  during  the  ten 
years  was  as  follows  : — Oak,  May  3rd  ; Ash,  May  10th;  giving 
an  average  of  seven  days  difference  in  favour  of  the  Oak,  and 
bringing  out  the  fact  that  in  the  season  which  was  nearest  to 
the  average  in  rainfall,  namely  1894,  there  was  the  greatest 
difference  in  the  leafing  of  these  two  trees.  1888  was  the 
only  year  in  which  the  Ash  was  before  ihe  Oak,  but  there 
was  no  striking  difference  in  the  annual  rainfall.  1892  w^as 
the  wettest  year  of  the  series,  and  yet  the  two  trees  kept 
their  regular  order  and  interval,  namely  seven  days.  1893 
was  the  driest  season,  and  though  both  trees  were  then 
remarkably  early,  they  still  retained  their  natural  sequence. 
A similar  comparison  during  the  omitted  seasons  will  assist 
in  conclusively  proving  (1)  that  neither  Oak  or  Ash  are  true 
prophets,  and  (2)  in  corroborating  the  saying — “ He  who  is 
weatherwise  is  not  often  otherwise,”  especially  if  he  relies 
upon  such  old  saws  as  these. 

If  one  notices  a row,  avenue,  or  wood  of  Oaks  in  early 
spring,  some  days’  divergence  will  usually  be  observable  in 
their  forwardness,  which  can  neither  be  accounted  for  by 
difference  of  variety,  soil,  or  situation,  but  depends  entirely, 
I believe,  upon  the  comparatively  early  or  late  date  at  which 
the  acorn  from  which  each  individual  tree  first  vegetated, 
this  comparative  earliness  or  lateness  being  annually  adhered 
to  in  subsequent  seasons  by  each  tree.  Gather  a score 
acorns  from  the  same  tree  on  the  same  day,  sow  them  equally 
carefully  and  at  an  equal  depth  in  the  same  pot,  and  you 
will  discover  several  days’  difference  probably  between  the 
appearance  of  the  plants  above-ground,  although  all  may 
have  been  apparently  equally  ripe  when  sown.  Thus  may 
the  aforementioned  annual  springtime  phenomenon  be  ex- 
plained and  accounted  for,  and  these  remarks  apply  more  or 
less  to  all  trees,  and  emphasise  the  necessity  of  keeping  the 
same  individual  tree  under  observation  yearly  for  the  purpose 
of  phenological  records.* 
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When  our  country  school  children  celebrate  Oakapple  Day,t 
by  wearing  a few  Oak-leaves  in  their  buttonholes  on  May 
29th,  they  combine  two  distinct  events — the  commemoration 
of  Charles  II. 's  hiding  in  the  Boscobel  Oak  after  the  Battle 
of  Worcester,  in  September,  1651,  with  his  return  to  England 
on  his  birthday,  May  29th,  1660,  when  the  Royalists  dis- 
played sprigs  of  Oak  in  allusion  to  his  successful  concealment 
amongst  the  foliage  of  that  royal  tree  nine  years  previously. 
Had  he  attempted  to  hide  in  an  Oak  at  the  end  of  an  ordinary 
May  he  would  not  in  all  probability  have  found  the  leaves 
sufficiently  dense  to  conceal  him  from  the  prying  eyes  of  the 
Roundheads.  An  ingenious  lad  once  made  to  me  the  plausi- 
ble suggestion  that  u it  might  have  been  an  Evergreen  Oak.” 
But,  unfortunately,  Quercus  ilex  was  not  introduced  into 
England  until  nearly  the  end  of  the  16th  Century,  and  in 
1755  Gilbert  White  writes  of  it  as  a rarity. 

Whilst  passing  along  our  country  roads,  we  cannot  help 
being  struck  by  the  apparent  similarity  of  age  of  most  of  the 
hedcerow  Oaks,  which  fact  suggests  how  much  of  such  timber 
planting  must  have  been  done  at  or  about  the  same  time. 
In  consequence  of  the  value  of  the  wood  for  shipbuilding, 
Oak  timber  was  protected  by  Act  of  Parliament  in  the  reign 
of  Henry  VIII.,  and  by  the  end  of  the  16th  Century,  Oak 
planting  became  common ; but  most  of  our  hedgerow  Oaks 
are  not  older  than  the  Enclosure  Acts  of  the  end  of  the  18th 
and  the  first  decade  of  the  19th  Century;  in  fact,  the  date  of 
the  enclosure  of  the  common  fields  in  any  district  may  be 

* I have  now  five  seedling  Oaks  raised  in  pot  in  cool  greenhouse, 
gathered  on  same  day  from  same  Oak  tree.  One  of  these  saplings  is 
now  (March  26th)  quite  a week  forwarder  in  foliation  than  any  of  the 
others,  but  it  is  not  the  strongest  plant.  In  twin  and  triplet  acorns, 
so  far  as  my  experience  goes,  no  two  embryos  ever  germinate  simul- 
taneously, sometimes  not  within  a fortnight  of  one  another,  but  the 
first  to  start  into  growth  is  generally  the  strongest  plant. 

t The  large,  soft  and  many-eelled  galls,  commonly  called  Oak 
apples,  caused  by  an  insect  ( Andricus  terminalis ) are  generally 
common  towards  the  end  of  May. 
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approximately  arrived  at  from  the  age  of  the  older  trees 
growing  in  the  fences,  for  when  the  present  banks  were  first 
raised  it  was  the  fashion  to  plant  young  Oaks  therein  at 
equal  distances  apart.  Where  very  ancient,  hollow,  and 
gnarled  Pollard  Oaks  are  found  in  farm  fences,  these  may  be 
naturally-planted  trees  which  were  left  standing  when  the 
land  was  first  cleared  for  arable  cultivation,  but  in  some 
parts  of  our  county,  as  is  the  case  in  my  own  parish  of 
Brunstead,  such  aged  trees  occur  in  our  hedges,  arranged  in 
so  straight  a line  and  at  such  regular  distances  apart,  that 
they  must  have  been  artificially  planted,  and  now  afford 
presumptive  evidence  of  very  early  enclosure. 

The  exceeding  fineness  of  this  year’s  acorns  suggests  that 
the  opportunity  should  be  taken  of  selecting  specimen  seeds 
for  sowing  in  the  nursery,  irrespective  of  the  character  of  the 
parent  tree,  but  it  is  a question  whether  such  a proceeding  is 
adviseable.  The  commercial  value  of  Oak  trees  consists  in 
the  size  and  quality  of  their  wood,  not  in  the  hugeness  or 
multiplicity  of  their  acorns;  timber,  not  fruit,  is  the  point  to 
be  aimed  at.  We  know  that  in  the  different  species  of  plants, 
as  well  as  animals,  the  comparative  size  of  the  seed  bears  no 
regular  proportion  to  the  dimensions  of  the  adult  parent  of 
man  or  mouse.  Will  then  the  largest  seeds  of  any  one  species 
necessarily  produce  finer  specimens  than  the  smaller  seeds? 
Certainly  not.  Other  things  being  equal,  such  as  soil, 
situation,  etc.,  the  better  start  in  life  the  larger  seeds  will 
certainly  have,  and  the  greater  growth  their  embryos  will 
make,  at  least  until  the  stored-up  food  in  the  seed-lobes  is 
exhausted  ; but  when  the  plantlets  are  a few  years,  nay,  a 
few  months  old,  their  individually  inherited  characteristics 
will  begin  to  assert  themselves.  Many,  if  not  most  of  the 
finest  Gunton  Park  Oaks,  were  raised  at  Honing  Hall  by  the 
late  Mr.  Chambers  from  seed  selected  there  by  himself  from 
the  tallest,  straightest,  and  most  clean-stemmed  parents,  and 
Mr.  E.  R.  Cubitt  recently  told  me  that  acorns  similarly 
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selected  by  himself  ran  clean  away  (in  the  first  two  years’ 
growth)  from  finer  acorns  picked  up  haphazard  from  trees  of 
ordinary  growth  and  character.  There  is  also  the  danger  in 
planting  the  largest  possible  acorns  that  such  will  contain 
two  or  more  embryos,  although  size  is  no  certain  sign  of  this. 
I have  now  a pailful  of  large  acorns,  from  many  of  which  two 
radicles  are  pushing,  but  the  most  careful  external  examination 
previous  to  germination  could  not  possibly  have  detected  any 
signs  of  such  duplicity — nor  are  triplet  acorns  always  con- 
spicuously larger  than  their  fellows. 

In  consequence  of  the  partial  failure  of  the  past  season’s 
root  crop  and  the  simultaneous  rise  in  price  of  artificial 
feeding  stuffs,  it  is  not  surprising  that  an  attempt  should 
have  been  made  to  utilise  the  abundancy  of  acorns  by  drying 
and  grinding  them  into  meal  for  cattle.  Messrs.  Pallet  & Co., 
of  North  Walsham,  were  ingeniously  successful  in  this  respect, 
and  disposed  of  large  quantities — demand,  I heard,  exceeded 
supply.  The  meal  had  an  agreeable  odour;  it  was  Pallet- able 
in  fact,  by  name  and  nature,  and  I saw  that  bullocks  not  only 
consumed  it  with  avidity,  but  also  did  well  upon  it  in  mixture 
with  other  rations.*  A good  deal  of  correspondence  occurred 
in  the  daily  and  weekly  papers  upon  the  feeding  value  of 
such  a preparation.  Mr.  John  Hughes,  writing  in  the 
“Field”  of  Nov.  11th  ult.,  gave  the  following  analysis  of 
acorns  cut  up  into  four  quarters  in  their  husks,  dried,  and 
slowly  baked  at  a temperature  of  212°  Fahr.  The  percentage 
of  water  in  the  analysis  being  moisture  absorbed  from  the  air 


after  the  artificial  drying 

Water  (lost  at  212°  Fahr.)  - 6‘40 

Oil  and  Fat  - - 4’30 

Albumenoids  - - 6\31 

Sugar  Glucose  and  Mucilage  - 10  60 

Starch  and  Digestible  Fibre  - 61 '02 

Indigestible  Fibre  - - 8'17 

Mineral  Matter  (Ash)  - 3 20 


* Messrs.  Pallett  & Co.  secured  some  3000  bushels,  heaped  measure, 
about  56  lbs.  average,  at  8d.  per  bushel,  from  a radius  of  4 miles. 
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The  albumenoids  containing  T01  nitrogen.  In  the  meal  as 
formerly  used  for  making  cakes  for  human  consumption,  the 
indigestible  fibre  would  be  eliminated  by  the  previous  removal 
of  the  husks.  In  a fresh  state  acorns  are  calculated  to  contain 
55  3 Water 

348  Nitrogen,  free  extract 
44  Fibre 
2’5  Protein 
1-9  Fat 
1-0  Ash 

Mr.  W.  L.  Sutton,  in  his  Report  to  the  Norfolk  County 
Council  last  December  on  the  feeding  value  of  acorns,  from 
one  sample  of  meal  submitted  to  him  for  analysis,  found  the 
food  units  to  be  81,  and  stated  that,  on  paper,  it  showed  a 
better  feeding  value  than  an  artificial  food  stuff  which  was 
then  realising  .£6  per  ton,  and  with  a little  more  drying  they 
would  have  given  an  analysis  closely  resembling  that  of  locust 
beans,  although  not  containing  so  much  sugar.  They  con- 
tained some  however,  namely,  about  5 per  cent.  Theoretically, 
therefore,  they  are  a nutritious  food,  especially  when  dried 
and  ground  and  given  sparingly,  and  may  thus  be  used  to  eke 
out  other  foods  to  advantage. 

In  former  days  acorns  were  used  in  times  of  scarcity  for 
human  food.  In  the  days  of  Queen  Mary,  Bulleyn  says : — 
“Bread  was  so  scant  that  the  plain  people  did  make  very 
much  of  acorns,  and  a sickness  or  sore  fever  did  sore  molest 
the  commons.”  It  is  interesting  in  this  connection  to 
remember  the  previously  mentioned  prevalence  of  a peculiar 
disease  amongst  Wood  Pigeons  in  1906,  which  was  then 
attributed  to  their  having  surfeited  on  this  astringent  food. 
In  conclusion,  here  is  the  copy  of  a recipe  for  Acorn  Cake — a 
novelty  for  4 o’clock  tea — culled  from  the  Dictionary  of  Daily 
Wants,  published  in  1840  : — “ Take  ripe  acorns,  peel  off  their 
skins,  and  bruise  them  into  a paste;  let  them  lie  in  water  for 
a night,  and  press  them  dry,  this  will  remove  their  astringent 
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property.  The  mass  should  then  be  dried  and  reduced  to  a 
powder,  and  kept  in  a covered  jar  or  keg.  When  wanted,  it 
may  be  kneaded  into  dough  and  formed  into  thin  cakes, 
which  may  be  baked  on  the  hob  or  in  the  embers.”  The 
author,  however,  concludes — 41  We  do  not  recommend  these 
cakes  for  habitual  eating,  but  in  times  of  great  scarcity  they 
might  be  occasionally  partaken  of  as  a substitute  for  wheaten 
bread.” 

A very  good  example  of  natural  inarching  may  be  seen  in 
the  uniting  of  two  boughs  of  an  Oak  tree  growing  on  the  left- 
hand  side  of  the  road  immediately  after  crossing  the  brook  at 
the  base  of  Smallburgh  Hill,  on  the  way  to  Dilham. 

Near  Dilham  Vicarage  there  is  an  Oak  which  bears  small, 
conspicuously  marked,  black-ringed  acorns.  It  is,  I believe, 
the  only  specimen  of  such  a variety  in  England. 

The  necessity  for  the  common  Oak  to  perfect  a great 
number  of  seeds  is  obvious  when  one  remembers:  firstly, 
that  it  has  a greater  number  of  insect  foes  to  contend  against 
than  any  other  tree,  and  secondly,  the  number  and  variety  of 
animals  that  prey  upon  its  fruit — Squirrels.  Rats,  Mice,  Voles, 
Hares  and  Rabbits,  Rooks  and  Crows,  Jays,  Nuthatches, 
Pheasants  and  Ducks,  all  levying  toll  upon  it.  It  is  not 
therefore  to  be  wondered  at  that  however  great  the  acorn 
harvest  may  be,  it  soon  disappears,  and  but  very  few,  com- 
paratively, self-sown  Oaks  spring  up,  even  where  the  soil  is 
not  interfered  with  by  man.  When  one  does  come  across 
seedling  Oaks,  it  is  often  in  most  unexpected  places ; on  a 
marsh  wall  for  instance,  far  away  from  any  parent  tree,  where 
they  have  been  planted  by  garnering  but  frightened  or 
forgetful  Rooks,  acting  all  innocently  meanwhile  as  nature’s 
nurserymen.* 

The  greater  number  of  parasites  a plant  has,  in  any  place, 
the  greater  number  of  years  that  species  of  plant  may  be 

* As  to  domestic  Poultry,  Turkeys  are  fond  of  acorns  and  do  well 
on  them.  If  fed  to  laying  hens,  they  are  said  so  materially  to  darken 
the  yelk  as  to  make  it  unattractive  in  appearance. 
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computed  to  have  been  a resident  of  that  country.  The  Oak 
supports  a greater  variety  of  insect  life  than  any  other  of  our 
forest  trees.  Some  500  different  species  of  insects,  directly 
or  indirectly,  affect  the  Oak ; about  half  of  these  are  either 
parasitic  on  the  Oak  itself  (Mr.  Mosley,  of  the  Huddersfield 
Museum,  mentions  272  of  them  by  name),  the  rest  are  either 
parasites  living  on  the  grubs  of  these  insects,  or  obtain 
sustenance  from  the  galls  caused  by  their  presence.  The 
various  species  of  galls  early  attracted  the  attention  of 
Nature  students — Pliny  wrote  of  them.  Gerard,  of  Barnacle 
Goose  fame,  said  “ Oak  apple  galls  doe  foreshowe  the  sequell 
of  the  yeare,”  and  that  they  were  commonly  consulted  as 
auguries.  This  was  one  of  the  popular  fallacies  in  natural 
history  that  Sir  Thomas  Browne  was  at  pains  to  combat  in 
“ Vulgar  Errors.” 


VI. 

METEOROLOGICAL  NOTES,  1911. 

(From  Observations  taken  at  Norwich). 

By  Arthur  W.  Preston,  F.R.  Met.  Soc. 

Read  joth  January , 1912. 

January. 

Hardly  had  New  Year’s  Day  passed  away  when  a nocturnal 
thunderstorm  of  unusual  violence  for  the  time  of  year, 
accompanied  by  blizzards  of  snow  and  hail,  broke  over  the 
northern  and  eastern  parts  of  the  county,  including  Norwich 
and  the  neighbourhood.  The  winterly  accompaniments  of 
this  storm  were,  however,  short  lived,  and  during  the 
remainder  of  the  month  the  weather  was  generally  mild, 
with  a tendency  to  fog  on  some  days. 
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February. 

On  the  1st  and  2nd  February  the  screened  thermometer 
fell  to  20.2°  and  20.8°,  and  the  exposed  instrument  to  14.3° 
and  14.8°  respectively,  and  these  were  the  two  sharpest 
frosts  of  the  winter.  There  was  but  little  frost  during  the 
remainder  of  the  month,  of  which  the  mean  temperature 
was  nearly  2°  above  the  average,  causing  vegetation  to 
make  an  early  start.  There  were  some  very  stormy  days 
in  the  second  half  of  the  month. 

March. 

The  month  wars,  for  the  most  pai’t,  cloudy,  ungenial,  and 
cold,  with  a considerable  deficiency  of  sunshine,  and  rough 
winds  on  many  days.  During  the  week  ending  the  18th 
1.50  ins.  of  rain,  hail,  sleet,  and  snow  fell,  and  there  were 
many  cold  ungenial  days  at  this  time.  Winterly  conditions 
also  prevailed  between  the  23rd  and  27th,  but  there  were 
not  many  sharp  frosts.  The  deficiency  of  sunshine  for  the 
month  was  as  much  as  27'9  hours. 

April. 

The  first  week  was  very  cold,  with  blizzards  of  snow  and 
hail,  yielding  nearly  half  an  inch  of  water  when  melted. 
The  5th  was  a remarkable  day  for  the  time  of  year,  the  day 
temperature  not  exceeding  34'7°,  which  is  the  lowest  April 
maximum  on  my  registers,  in  fact  the  thermometer  stood 
below  the  freezing  point  nearly  throughout  the  day  and 
night,  in  some  places  quite  throughout,  and  no  other  day 
during  the  winter  was  as  cold.  Incalculable  mischief  was 
done  to  the  peach,  nectarine,  and  other  early  fruit  blossom 
by  this  arctic  visitation.  On  the  14th  (Good  Friday)  a 
sudden  change  to  warmth  set  in,  and  many  fine,  mild 
days  ensued,  the  thermometer  exceeding  60°  on  nine  days. 
The  rainfall  of  the  month  was  slightly  under  the  average. 
A thunderstorm  occurred  at  Norwich  on  the  26th. 
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May. 

This  was'  an  exceedingly  fine  and  warm  month,  with  a 
mean  temperature  of  3-9°  above  the  normal,  in  fact  it  fell 
only  half  a degree  short  of  that  of  the  warm  May  of  1908, 
which  holds  the  record  for  warmth  back  for  40  years.  Rain 
fell  on  six  days  only,  but  it  was  heavy  on  some  days,  par- 
ticularly on  ttie  13th  and  14th,  on  the  former  day  accom- 
panied by  thunder,  when  nearly  three-quarters  of  an  inch 
fell  in  less  than  an  hour.  In  the  South  of  England  a 
tropical  thunderstorm  of  extraordinary  violence  occurred 
on  the  31st,  but  did  not  extend  to  this  neighbourhood. 
255  hours  of  bright  sunshine  were  registered  during  the 
month,  being  49  hours  above  the  average.  The  sun  shone 
for  ten  hours  and  upwards  on  as  many  as  15  days. 

June. 

June  was  a fine  summer  month,  with  heavy  rains  during 
the  latter  part,  aggregating  over  3 inches.  This  supply  after 
a dry  period,  and  considering  the  burning  droughts  which 
were  to  follow,  was  most  welcome.  On  the  16th,  19th,  23rd, 
and  29th  the  amounts  registered  here  were — -41  ins.,  -80  ins., 
'83  ins.,  and  ‘40  ins.  respectively,  but  much  heavier  falls 
were  recorded  in  Mid  and  West  Norfolk;  at  Watton  2-20  ins. 
fell  on  the  23rd,  and  at  Sporle  2T9  ins.  on  the  same  day. 
Mucn  north-easterly  wind  prevailed  during  the  first  half,  and 
there  was  no  sunless  day  throughout  the  month.  Garden 
fruits  and  flowers  were  all  unusually  early  owing  to  the 
forcing  days  in  the  latter  part  of  May  and  the  beginning 
of  June,  and  the  strawberry  crop  was  on  the  decline  at  a 
time  when  in  many  years  it  has  hardly  begun. 

J ULY. 

This  month  was  remarkable  for  its  great  heat,  violent 
drought,  and  extraordinary  excess  of  sunshine ; and  the 
contrast  between  it  and  the  two  previous  Julys  was  very 
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remarkable.  With  the  exception  of  1905,  which  gave  a 
mean  temperature  of  0-2°  higher,  it  was  the  hottest  July 
since  my  observations  commenced  in  1883.  In  1905,  however, 
the  excess  was  by  night  rather  than  by  day,  but  the  day 
temperatures  of  July,  1911,  averaged  75'4°  against  74'6°  in 
1905.  The  thermometer  exceeded  80°  on  ten  days  ; daily 
during  the  last  five  days  of  the  month.  The  highest  reading 
for  the  month  was  91'1°  on  the  21st.  No  rain  whatever  fell 
here  betweeh  the  2nd  and  the  24th,  constituting  an  absolute 
drought  of  22  days.  Some  showers  fell  in  the  last  week,  but 
they  were  quickly  absorbed  by  the  thirsty  ground.  On  some 
days  pleasant  breezes  tempered  the  heat,  the  direction  being 
mainly  from  the  north-east  quarter.  The  amount  of  sunshine 
reached  the  extraordinary  total  of  310  hours,  which  was  100 
hours  in  excess  of  the  normal  amount  for  July.  Ten  hours 
and  upwards  were  registered  on  19  days,  and  no  day  was 
sunless. 

August. 

An  almost  unbroken  continuance  of  the  tropical  weather 
which  had  characterised  July  prevailed  during  the  greater 
part  of  August.  The  mean  temperature  was  even  higher 
than  that  of  July,  and  was  nearly  6°  above  the  average.  On 
the  9th  (the  day  on  which  a shade  temperature  of  100°  was 
registered  at  Greenwich)  the  maximum  recorded  here  was 
93’5°,  which  is  the  highest  on  my  registers,  having  been  half 
a degree  higher  than  the  previous  record  of  93°  on  the  3rd 
September,  1906,  which  was  taken  with  the  same  instrument 
at  the  same  spot.  80°  and  upwards  were  reached  on  nine 
days,  and  the  thermometer  did  not  fall  below  60°  on  nine 
nights.  Somewhat  less  heat  prevailed  after  the  18th. 
Another  absolute  drought  occurred,  lasting  from  the  1st  to 
the  19th,  or  only  four  days  shorter  than  the  July  drought; 
in  fact  rain  fell  on  only  six  days  during  the  seven  weeks 
ending  August  19th,  to  the  depth  of  ’81  ins.  only.  The  total 
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rainfall  of  the  month,  here,  was  precisely  the  same  as  in 
July,  viz.,  -74  ins.  Sunshine  was  61  hours  above  the  average. 


September. 

In  September  the  heat  returned  with  renewed  energy,  the 
thermometer  exceeding  80°  on  six  days,  and  reaching  90'5° 
on  the  8th.  After  the  12th  there  was  a decided  reduction  in 
temperature,  and  the  weather  became  more  seasonable,  and 
the  month  concluded  with  a remarkably  squally  day  on  the 
30th,  when  the  wind  blew  at  times  in  gusts  exceeding  forty 
miles  an  hour,  doing  a considerable  amount  of  damage  both 
at  sea  and  on  land.  Only  half-an-inch  of  rain  fell  during  the 
first  three  weeks  of  the  month,  and  at  this  time  the  con- 
dition of  the  soil  was  in  a deplorably  parched  state,  the 
railway  banks  became  in  a highly  inflammable  condition 
and  suffered  much  from  fires  caused  by  sparks  from  passing 
engines. 


October. 

Mean  temperature  was  slightly  above  the  average,  but  the 
departure  from  the  normal  was  small  as  compared  with  some 
of  the  previous  months  of  this  warm  year.  It  is  not  a little 
remarkable  that  every  October  of  the  present  century  (with 
the  exception  of  1905,  which  was  one  of  the  coldest  ever 
known)  has  given  a mean  temperature  above  the  average. 
The  month  was,  on  the  whole,  a fine  and  genial  one,  with 
many  pleasant  days,  and  although  more  rain  fell  than  in  any 
month  since  June,  the  total  having  been  2'78  ins.,  this  total 
was  nevertheless  a quarter  of  an  inch  deficient.  On  the  22nd 
a sudden  squall,  accompanied  by  thunder,  occurred  at  5 a.m., 
during  which  the  wind  attained  a velocity  of  32  miles  an 
hour.  This  was  the  fringe  of  a violent  gale  and  thunderstorm 
which  was  prevailing  at  the  time  over  the  South  and  South- 
East  of  England. 
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November. 

Great  and  sudden  changes  of  barometric  pressure  occurred 
during  this  month.  Cyclonic  systems  from  the  Atlantic, 
accompanied  by  strong  South-Westerly  winds  and  mild 
weather,  appeared  with  considerable  frequency.  The  rainfall 
was  in  excess  of  the  average,  the  fall  on  the  18th  (0'97  ins.) 
being  the  heaviest  day’s  fall  for  the  year.  The  latter  part  of 
the  month  was  colder,  but  frost  was  slight,  and  many  garden 
flowers  remained  in  bloom  till  a much  later  period  than 
usual,  and  it  was  not  until  the  morning  of  the  22nd  that  the 
dahlias  were  destroyed.  An  illustration  of  the  mildness  of 
the  season  was  a display  of  dahlias  grown  in  the  open, 
exhibited  at  the  Norwich  Chrysanthemum  Show  on  Novem- 
ber 16th. 

December. 

This  month  was  unseasonably  mild,  stormy,  and  humid, 
and  was  the  third  wet  December  in  succession,  although  the 
total  rainfall  (3‘98  ins.)  was  less  than  in  the  two  previous 
years.  A remarkable  feature  was  the  persistency  of  the  rain, 
there  having  been  only  two  days  during  the  month  on  which 
rain  was  not  registered.  At  Dilharn,  Norfolk,  rain  was 
recorded  on  all  the  31  days  of  the  month.  Christmas  was 
again  snowless,  and  it  is  now  21  years  since  we  had  a 
Christmas  Day  with  snow  lying  on  the  ground,  although  a 
deep  snow  occurred  on  Boxing  Da)r  in  1906. 

The  Seasons. 

The  following  tables  show  the  mean  temperature  and  rain- 
fall of  the  four  seasons,  together  with  those  of  the  five 
previous  years,  compared  with  the  usual  averages.  Winter 
comprises  the  three  months,  December  to  February  inclusive; 
Spring,  March  to  May;  Summer,  June  to  August;  and  Autumn, 
September  to  November. 
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Temperature. 

Seasons. 

1906. 

1907. 

1908. 

1909. 

1910. 

1911. 

Average. 

Depar- 
ture of 
1911  from 
average. 

Winter 
Spring 
Summer  - 
Autumn  - 

degrees 

39-3 

467 

61T 

52-9 

degrees 

362 

47-6 

57-8 

50-7 

degrees 

38-8 

46-3 

59'8 

5T6 

degrees 

37-5 

466 

58'4 

49-6 

degrees 

39-2 

47'4 

595 

490 

degrees 

40-2 

47-8 

63-6 

509 

degrees 

38-0 

46-3 

60-3 

50-2 

degrees 
+2-2 
+ 1-5 
+33 
+07 

Year  - - 

49-7 

48-4 

49-0 

48-0 

49Y 

50‘5 

48-7 

+ 1-8 

Rainfall. 

Seasons. 

1906. 

1907. 

1908 

1909. 

1910. 

1911 

Average. 

Depar- 
ture of 
1911  from 
average. 

Winter  - 
Spring 
Summer  - 
Autumn  - 

in. 

7- 73 
5 32 
4-96 

8- 75 

in. 

6- 09 

7- 77 
5‘74 
6"57 

in. 

6-21 

6- 97 

7- 30 
5-94 

in. 

3-41 

5-68 

8.15 

7-32 

in. 

9-96 

7-10 

7-62 

7-58 

in. 

8-55 

6-11 

4-50 

8-02 

in. 

5- 37 
513 

6- 87 
8-38 

in. 

+3-18 
+0-98 
— 237 
-0-36 

Year  - - 

28-54 

26-25 

25-16 

27-82 

31-84 

26-67 

25"75 

+ 0-92 

The  Winter  was  the  mildest  since  1903,  and  the  rainfall  was- 
greatly  excessive,  though  less  so  than  it  was  in  the  previous 
Winter.  The  Spring  was  the  mildest  since  1904,  and  rather 
wetter  than  the  average.  The  Summer  was  the  warmest  on 
my  records,  and  was  probably  the  hottest  since  1868,  the 
excess  having  been  as  much  as  3‘3°  above  the  average.  The 
rainfall  was  2-37  below  the  mean,  and  it  was  the  driest 
Summer  season  since  1901.  The  Autumn  more  nearly 
approximated  with  normal  conditions  both  as  to  temperature 
and  rainfall  than  did  any  of  the  other  seasons. 
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The  Year. 

The  mean  temperature  of  the  whole  year  was  50‘5°,  which 
was  1 '8°  above  the  average,  and  higher  than  that  of  any 
year  since  1898  which  gave  an  identical  value.  Each  month, 
with  the  exception  of  November,  gave  a mean  temperature 
above  its  average,  the  deficiency  for  November  having  been 
only  half-a-degree.  The  rainfall  for  the  year  was  26  67  ins., 
which  was  nearly  an  inch  above  the  normal  quantity,  and 
which  is  remarkable  when  the  great  droughts  of  July  and 
August  are  recollected,  but  the  last  two  months  of  the  year 
were  exceedingly  wet,  and  quickly  turned  a deficiency 
into  a small  excess.  The  bright  sunshine  returns  which  I 
have  been  able  to  give  this  year  for  the  first  time,  through 
the  kindness  of  Mr.  J.  H.  Willis,  F.R.  Met.  Soc.,  who  has 
established  a Campbell-Stokes  recorder  in  an  excellent 
exposure  in  his  grounds  on  the  Ipswich  Road,  Norwich,  less 
than  a mile  distant  from  my  own  garden,  have  proved  a 
valuable  addition  in  a year  noted  for  its  great  abundance  of 
sunshine.  The  total  number  of  hours  of  sunshine  recorded 
during  the  year  were  1895'6,  or  as  much  as  312’9  hours  above 
the  officially-computed  average  for  this  district.  During  the 
five  months,  May  to  September,  inclusive,  there  were  only 
four  sunless  days,  and  as  there  were  only  three  such  days  in 
April,  it  makes  a tital  of  only  seven  sunless  days  in  the  six 
months  ending  October  31st.  Temperature  exceeded  80°  in 
the  shade  on  no  less  than  25  days,  or  on  15  days  more  than 
in  the  celebrated  Jubilee  summer  of  1887.  There  has  been 
no  summer  season  like  it  since  1868,  although  in  that  year 
the  excessive  heat  began  somewhat  earlier,  but  was  not  quite 
so  intense  during  August  as  in  this  year.  Harvest  began  in 
this  neighbourhood  about  July  28th,  and  was  generally  con- 
cluded in  about  three  weeks  Fruits  ripened  and  flowers 
blossomed  much  before  their  usual  times.  As  before  men- 
tioned, the  whole  countryside  was  much  scorched  by  the 
heat  and  drought,  and  the  root  crop  was,  in  many  places,  in 
a deplorable  condition.  In  the  middle  of  September  not  a 
blade  of  grass  was  to  be  seen,  but  by  Christmas  the  rains  of 
November  and  December  had  produced  grass  on  the  pastures 
as  green  as  in  spring. 
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VII. 

SOILS  AND  AGRICULTURE  OF  NORFOLK. 

By  Mr.  L.  F.  Newman. 

Read  February  29th,  1912. 

The  soil  is  of  fundamental  importance  and  the  application  of 
science  to  agriculture  must  necessarily  begin  with  a study  of 
the  many  factors  affecting  the  fertility  and  productiveness  of 
the  soil. 

The  practical  agriculturist  is  concerned  with  the  problem 
of  securing  the  maximum  crop  the  soil  is  capable  of  producing, 
while  at  the  same  time  retaining  the  fertility  of  the  land  year 
after  year — -“keeping  it  in  good  heart” — and  to  this  end  he 
devotes  all  his  energies. 

The  crop  must  be  raised  at  the  minimum  expense,  and 
it  is  quite  possible  to  pay  too  high  a price  for  a heavy  yield 
of  grain.  It  may  pay  the  farmer  better  to  farm  at  a low  level, 
cheaply,  and  with  a moderate  return,  than  to  expend  con- 
siderable sums  for  the  purpose  of  obtaining  a larger  crop. 

Under  modern  conditions  the  soil  may  be  regarded  as  a 
medium  for  collecting  into  crops  the  supplies  of  plant  food 
put  into  the  land  by  the  farmer,  the  profit  being  the  difference 
in  cost  of  the  crop  and  the  manures  and  labour  expended  on 
producing  it. 

Soil  Biology. 

In  order  that  a soil  may  be  fertile,  the  following  conditions 
must  be  satisfied  : — 

(a)  It  must  contain  enough  chalk  to  ensure  a permanent 
neutral  reaction. 

(b)  It  must  contain  reasonable  amounts  of  plant  food  in 
an  available  condition. 
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(c)  It  must  contain  bacteria  capable  of  dealing  with 
organic  matter  and  converting  the  nitrogen  to  nitrates. 

(d)  The  texture  must  be  good,  that  is,  the  soil  must  con- 
tain both  small  and  large  particles  (sand  and  clay)  in 
such  proportion  that  it  is  sufficiently  porous,  while  at 
the  same  time  the  clay,  from  which  most  of  the  mineral 
plant  food  is  obtained,  should  form  a fair  proportion 
of  the  total  mass  of  soil. 

We  may  regard  the  practice  of  agriculture  as  the  systematic 
cultivation  of  certain  plants  under  the  most  favourable  con- 
ditions that  can  be  obtained  for  them,  for  the  sake  of  the 
stored  products  of  plant  activity  and  anabolism. 

A seed  when  placed  in  the  ground  quickly  germinates  and 
begins  to  grow.  Growth  is  rendered  possible  by  the  fact  that 
the  embryo  or  seed  plant  is  surrounded  by  a mass  of  food 
stuff,  stored  by  the  mother  plant,  which  enables  it  to  pro- 
duce leaves  and  rootlets  and  so  obtain  further  supplies  of 
food  on  its  own  account.  Plant  food  is  of  two  kinds,  organic 
and  inorganic. 

(A)  Inorganic,  including  such  elements  as  calcum,  mag- 
nesum,  potassium,  iron,  aluminium,  nitrogen,  phosphorus 
and  silicon. 

All  these  elements  can  only  be  taken  up  in  solution  as 
salts,  the  nitrogen  almost  invariably  in  the  form  of  nitrates. 
They  are  dissolved  out  in  small  quantities  by  the  water  sur- 
rounding each  particle  of  soil,  solution  being  assisted  by  a 
slight  acidity  of  the  water  due  to  the  presence  of  weak 
organic  acids  resulting  from  the  decay  of  humus. 

This  solution  is  taken  up  by  the  root  hairs  and  passed  into 
the  vascular  bundles  and  so  conveyed  all  over  the  plants. 

Carbon  in  the  form  of  carbon  dioxide  is  taken  in  by  the 
leaves,  which,  under  the  influence  of  sunlight,  build  up  an 
organic  body — Starch — from  water  and  gases  taken  in. 
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( B ) Organic. — The  starches  and  sugars  so  formed  are 
then  passed  into  the  circulation  of  the  plant,  and  are,  with 
nitrogen  and  other  elements,  built  up  into  its  body  tissue 
especially  as  proteins,  that  is  the  converse  nitrogenous 
bodies  forming  the  bulk  of  the  dry  matter  of  the  plant. 

It  is  to  this  power  of  producing  organic  bodies  by  the 
synthesis  of  its  elements  that  the  economic  value  of  plants 
is  due,  for  animals,  whose  tissues  are  also  composed  mainly 
of  proteins,  can  only  take  up  the  necessary  nitrogen  by 
assimilating  already  manufactured  nitrogenous  bodies,  and 
so  are  entirely  dependent  on  plants  for  their  food,  as,  in 
addition  to  the  formation  of  proteins,  the  body  heat  of  an 
animal  is  maintained  by  the  energy  liberated  in  its  tissues 
from  the  combustion  of  sugars,  also  derived  from  the  plant. 
Animals  are  true  parasites  on  plants,  and  obtain  food  directly 
from  consumption  of  plants.  It  is  obvious  that  as  the  plant 
takes  in  solution  from  the  soil,  all  the  inorganic  food  it 
requires,  when  the  crop  is  gathered  and  removed  all 
these  constituents  are  permanently  lost  to  the  land.  It 
is  also  obvious  that  unless  every  year  more  of  these  essential 
elements  are  rendered  available  to  replace  what  is  taken  out, 
sooner  or  later  the  crop  will  be  starved  for  lack  of  food. 

Again,  unless  there  is  sufficient  water  to  dissolve  the 
soluble  salts  the  plant  will  be  unable  to  take  them  up,  and 
may  be  starved  from  inability  to  absorb  enough  inorganic 
food.  The  most  important  source  of  nitrogen  in  soils  is  from 
the  dead  bodies  and  excreta  of  animals  and  also  from  the 
decaying  tissue  of  the  previous  season’s  crop,  and  in 
agricultural  practise  this  supply  is  carefully  regulated. 
Animals  are  kept  and  fattened  in  yards,  and  their  excreta, 
mixed  with  straw,  is  stored  and  then  applied  to  the  land. 
The  fattening  is  a costly  process,  as  rich  and  expensive 
foodstuffs  have  to  be  bought  and  given  to  the  animals  in  the 
later  stages  of  their  cramming,  and  the  farmer  often  finds  he 
has  made  a heavy  loss  on  each  animal  sent  to  market. 
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Experience  has  shown,  however,  that  “ muck,”  as  the 
Norfolk  farmer  calls  it,  is  essential  for  the  production  of  a 
crop,  especially  on  the  light,  sandy  soils  of  East  Anglia, 
where,  in  addition  to  supplying  nitrogen,  the  manure  has  a 
most  important  mechanical  effect  in  improving  the 
mechanical  condition  of  the  soil,  making  it  cohesive  in 
cultivation  and  also  enabling  it  to  retain  water. 

Plants  are,  except  in  the  case  of  the  Leguminosse,  only 
capable  of  absorbing  nitrogen  in  the  form  of  nitrates,  and 
therefore  in  whatever  combination  the  nitrogen  is  supplied 
it  must  be  converted  to  nitrate  salts  before  it  is  of  any  use 
to  the  plant.  This  change  is  affected  by  the  bacteria  which 
exist  in  enormous  numbers  in  the  top  foot  of  soil.  Any 
organic  nitrogenous  body  in  the  soil  is  immediately  attacked 
by  them  and  slowly  oxidized  to  ammonia,  nitrites  and  finally 
nitrates,  a distinct  species  of  bacterium  being  responsible 
for  each  step  in  the  process.  Energy  is  liberated  at  each 
stage,  and  in  this  way  the  bacteria  live. 

Plants  of  the  natural  order  Leguminosse  have  a special 
value  to  the  farmer.  For  many  years  it  was  known  that 
more  nitrogen  was  left  in  the  soil  after  a crop  of  Leguminous 
plants  had  been  grown  than  had  existed  there  before,  in 
spite  of  the  fact  that  the  crop  itself  had  absorbed  many 
pounds  of  nitrogen  from  the  land.  This  apparent  anomaly 
was  solved  by  two  German  botanists  who  demonstrated  that 
a special  bacterium  living  in  connection  with  the  Legume 
was  fixing  atmospheric  nitrogen  and  leaving  it  in  the  soil  for 
succeeding  crops.  The  Legume  played  the  part  of  host,  and 
housed  the  bacteria  in  nodules  on  its  roots  while  the  bacteria 
in  turn  deposited  nitrates  in  greater  quantities  than  was 
needed  by  their  hosts,  and  this  excess  was  left  in  the  soil 
ready  for  any  future  crops. 

The  wellbeing  of  all  these  soil  bacteria  is  a matter  of 
enormous  importance  to  the  farmer,  and  tillage  operations 
are  largely  directed  to  rendering  the  soil  as  comfortable  as 
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possible  for  these  organisms.  The  soil  is  then  of  fundamental 
importance,  and  may  be  defined  as  the  superficial  layer  of 
the  rock  disintegrated  by  the  action  of  the  elements,  mixed 
with  varying  proportions  of  organic  matter,  and  containing  a 
large  and  varied  flora  and  fauna  actively  engaged  in  assisting 
chemical  changes.  It  is  from  the  soil  that  the  world’s  food 
supply  is  obtained.  The  soil  is  the  ultimate  expression 
of  wealth  and  the  only  thing  dignified  by  the  term  “ real 
property.” 

Much  of  the  soil  of  Norfolk  is  of  a poor  type,  and  it  is  only 
cultivated  and  kept  up  to  a paying  level  of  fertility  by  the 
unceasing  care  of  the  agriculturist.  The  Norfolk  farmer  has 
always  been  noted  for  his  skill  and  ability,  which,  with  a 
readiness  to  adopt  any  improved  method  of  agriculture,  has 
made  Norfolk  farming  the  best  in  England,  and  brought 
under  cultivation  thousands  of  acres  of  land  that  elsewhere 
could  not  be  farmed  at  a profit.  Although  the  practice  of 
applying  farmyard  manure  to  the  soil  has  only  been  carried 
out  on  a large  scale  since  the  introduction  of  roots  and 
clover,  the  advantages  of  such  treatment  has  been  fully 
recognised  from  the  earliest  days  of  farming. 

Most  of  the  lighter  soils  of  Norfolk  are  very  deficient  in 
lime  and  also  lack  cohesion  from  the  low  percentage  of  clay 
in  them.  When  labour  was  cheap  marl  or  chalk  was,  wherever 
possible,  dug  out  and  applied  to  land.  The  chalk  prevented 
the  soil  from  becoming  sour  and  completely  prevented  attacks 
of  “finger  and  toe”  or  “anbury,”  a disease  of  turnips  which 
only  appears  in  soils  containing  no  lime.  The  clay  in  the 
marl  improved  the  texture  and  assisted  in  making  a deeper 
top  soil.  The  increased  cost  of  labour  has  almost  entirely 
stopped  the  practice,  but  the  pits  still  to  be  seen  in  nearly 
every  field  in  North  and  East  Norfolk  afford  evidence  of  the 
once  extensive  “ marling”  operations.  Chalk  or  lime  is  still 
applied  to  acid  soils  to  a small  extent  as  so  much  less  labour 
is  required  to  handle  their  comparatively  smaller  bulk. 
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The  peat  soils  of  the  Fens  are  greatly  benefitted  by 
the  application  of  lime,  which  breaks  up  some  of  the  excess 
of  organic  matter,  but  the  presence  of  such  a caustic  sub- 
stance quite  possibly  renders  the  potato  crop  liable  to  !l  scab  ” 
disease,  and  so  lime  or  chalk  must  be  applied  cautiously. 
Where  the  peat  is  only  4 or  5 feet  thick  and  the  Jurassic  clay 
is  immediately  below,  trenches  are  dug  across  the  fields  at 
10  yards  intervals,  and  the  underlying  clay  thrown  up  on 
either  side  and  scattered  over  the  fields.  The  peat  is  then 
thrown  back  into  the  trenches  and  the  field  deeply  ploughsd. 

This  treatment,  by  adding  clay  to  the  top  soil,  decreases 
the  proportion  of  organic  matter  and  greatly  improves  the 
texture  and  the  crop-producing  power  of  the  soil.  Although 
almost  forgotten  a few  years  ago  the  process  is  now  coming 
back  again  into  favour.  It  costs  about  £4  per  acre,  but 
quickly  pays  for  itself.  The  labour  of  digging  out  the  clay  is 
extremely  arduous,  and  the  operation  can  only  be  performed 
in  the  spring,  when  labour  is  needed  in  other  directions. 

Geology. 

With  the  exception  of  bands  of  chalk,  gault  andl  ower  green- 
sand running  from  Hunstanton  southward  through  the 
Brandon  area  into  Cambridgeshire  and  Suffolk,  almost  the 
whole  of  Norfolk  is  covered  with  alluvium  or  drift.  The 
rivers  of  the  north  and  east  have  cut  down  to  and  exposed 
the  chalk  and  crag.  The  latter  is  found  bordering  the  rivers 
of  the  Broads  district.  The  edge  of  the  basin  of  Jurassic  clay, 
in  which  the  Fens  lie,  only  outcrops  in  a narrow  line  north 
and  south  of  Downham  Market. 

The  solid  geology  of  the  County  is  thus  exposed  in  com- 
paratively small  patches,  and  does  not  give  rise  to  any 
considerable  areas  of  soil,  for  although  H.M.  Geological 
Survey  maps  as  chalk  the  whole  of  the  Breckland,  the  soils 
covering  most  of  the  area  are  not  in  any  agricultural  sense 
chalk  soils,  but  derived  from  the  deposit  of  blowing  sand, 
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from  2 to  20  feet  in  thickness,  which  lies  over  the  chalk  and 
gives  rise  to  the  bracken-covered  commons  so  characteristic 
of  the  scenery  of  the  district. 

The  solid  strata  exposed  in  Norfolk  are  : — 

Crag  . . . . Pliocene 

Chalk  . . . . Cretaceous 

Gault  . . . . ,, 

Greensand  . . . . ,, 

Kimeridgian  . . Jurassic 

The  surface  deposits  (drift)  are  as  follows : — 

Alluvium 

Blowing  sand 

Glacial  sand  and  gravel 

Stony  loam  and  brickearth 

Boulder  clay 

Old  river  gravels 

The  dip  of  the  beds  is  eastward  and  at  a very  small  angle 
with  the  horizon.  The  shallow  Pliocene  deposits  extending 
from  as  far  east  as  Wymondham  and  Cawston  to  the  sea, 
completely  cover  the  western  side  of  the  county.  The 
chalk  forms  the  whole  of  the  central  boss  of  Norfolk — 
“ High  Norfolk,”  as  it  is  locally  termed — with  the  gault  and 
greensand  outstanding  along  its  western  edge.  The  jurassic 
clay  which  forms  the  bed  of  the  Fenland  is  only  exposed  in 
a narrow  strip  some  four  miles  wide  extending  from  Southery 
to  Lynn. 

The  drift  is  of  great  complexity,  and  has  received  consider- 
able attention  from  geologists,  Norfolk  surface  deposits  having 
been  mapped  by  Messrs.  F.  W.  Harmer,  Searlcs  Wood,  and 
H.  B.  Woodward.  H.M.  Geological  Survey  maps  published 
| and  1 inch  maps  of  the  county,  but  6 inch  maps  are  needed 
for  the  detail  demanded  by  a soil  map.  As  is  well  known  by 
farmers,  lithological  changes  occur  in  any  field,  and  an  inch 
map  can  only  show  the  changes  over  comparatively  large 
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areas,  so  geological  maps  mean  little  to  the  farmer,  as  the 
same  holding  may  contain  many  different  types  of  what  is 
geologically  the  same  rock  giving  rise  to  all  kinds  of  soil. 
Local  conditions  also  alter  the  surface  characters  very  much. 
It  is  quite  common  to  find  in  gravelly  or  sandy  soils  that 
about  a foot  below  the  surface  the  grains  are  cemented, 
together  with  iron,  making  a hard  rock — the  “ pan  ” of 
farmers— which  holds  up  the  surface  water,  producing  wet 
patches  which  may  lead  to  peaty  areas  being  formed. 

Woodward,  in  his  Memoirs  on  the  North-Norfolk  District, 
says  : — “ Much  of  the  soil  over  the  central  and  western  parts 
is  of  a changable  and  mixed  character  from  the  fact  that 
the  gravel  and  sand  which  originally  extended  over  a con- 
siderable part  of  it  have  left  indications  of  their  former 
presence  in  the  soil.  Probably  the  heaviest  land  is  that 
south  and  east  of  Foulsham.  At  Colkirk  and  Oxwick  there 
is  good  loamy  land,  also  heavy  at  Guestwick  and  Hindol- 
vestone.” 

Again,  “ The  glacial  drift  of  this  area  comprises  almost 
every  kind  of  sedimentary  or  detrital  formation  from  chalk, 
mud,  marl,  clay,  and  loam,  to  sand,  gravel,  and  boulder 
gravel.  The  map  distinguishes  as  far  as  possible  the  marly 
and  loamy  beds  from  the  sands  and  gravels  — at  least  this  is 
a lithological  division,  but  it  is  difficult  to  be  consistently 
accurate  even  in  this  respect,  for  the  beds  give  evidence  of 
great  disturbance  or  contortion,  and  also  of  frequent  and 
abrupt  changes  in  lithological  character.  . . . It  is  not 

possible  to  separate  the  gravel  from  the  sand  on  the  map, 
and  even  the  boundary  between  the  brick  earth  and  the  marl 
or  boulder  clay  is  only  approximate.” 

The  “boulder  clay”  of  H.M.  Survey  is  of  little  use  as  a 
guide  to  the  agriculturist  in  indicating  any  particular  type  of 
soil,  varying  as  it  does  from  sandy  or  marly  beds  in  the 
north  to  heavy  chalky  clays  in  the  south,  with  every  possible 
combination  of  gravels  and  sands  in  local  patches.  All  the 
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rocks  in  East  Anglia  are  easily  weathered  down,  and  give 
rise  to  typical  soils  wherever  the  outcrop  is  large  enough  to 
allow  a sedentary  soil  to  form  without  admixture  of  particles 
from  other  formations.  There  is  a considerable  movement 
of  soil  fragments  always  going  on,  due  to  a variety  of  causes, 
and  which  tends  to  obliterate  the  characteristics  of  any 
particular  type  of  soil.  For  instance,  there  is  always  a rain- 
wash  carrying  the  smaller  sized  fragments  down  any  slope, 
and  this  tends  to  fill  up  valleys  and  depressions  with  silty 
deposits  f also  the  small  clay  particles  are  carried  down 
into  the  subsoil  and  so  on  to  the  drains  and  ditches.  Wind 
conveys  a good  deal  of  mineral  matter  as  dust,  and  the 
violent  n.e.  winds  so  prevalent  in  the  spring  carry  a 
considerable  amount  of  material  southward  every  year. 
This  is  well  seen  in  the  Breckland  where  sandstorms  are  of 
frequent  occurrence,  and  where,  in  spite  of  the  “ wind 
breaks  ” made  by  rows  of  conifers  and  other  trees,  not  only 
the  earth  surface  but  the  crop  as  well  are  blown  across 
country  and  deposited  further  south  on  soils  of  quite  another 
type,  where  in  course  of  years  the  appearance  of  the  land  is 
completely  altered  by  this  admixture  of  foreign  particles 
with  the  original  soil. 

Agriculture. 

The  art  and  practice  of  agriculture  is  the  oldest  profession 
in  the  world.  Mankind  at  first  lived  as  hunters  and  then  as 
stock  farmers,  despising  the  manual  labour  entailed  in  the 
cultivation  of  land.  Later  on  the  increasing  population 
necessitated  the  production  and  regular  supply  of  some  kind 
of  vegetable  foodstuffs.  At  first  the  agriculture  was  of  a very 
primitive  type,  and  consisted  of  breaking  up  land,  growing 
wheat  or  some  cereal  crop  until  the  land  was  exhausted,  and 
then  discarding  the  old  field,  taking  up  a fresh  one,  and 
similarly  exhausting  that.  Accident,  and  the  restriction  of 
land,  would  lead  to  the  discovery  that  after  a few  years’  rest 
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the  land  recovered  its  fertility.  Further  experiment  would 
also  show  that  taking  a different  kind  of  crop  had  the  same 
effect  as  leaving  the  land  bare,  and  so  the  earliest  two-year 
rotation  of  wheat  and  fallow  was  gradually  replaced  by  the 
three-year  one  of  wheat,  pulse  and  fallow,  which  existed  down 
to  the  introduction  of  root  crops  200  years  ago.  Village 
communities  or  manors  arose  from  settlements  on  the  fertile 
alluvium  along  the  river  valleys.  Neither  roots  or  clover 
were  known,  and  so  it  was  impossible  from  lack  of  winter 
food  to  keep  many  cattle  or  sheep  alive  from  summer  to 
summer,  just  a few  being  retained  for  work  and  breeding. 
Without  the  means  of  making  farmyard  manure,  only  the 
more  fertile  land  could  be  successfully  cultivated,  and  much 
of  Norfolk  was  heath  and  woodland. 

The  villages  were  isolated,  self-supporting  communities,  the 
cultivated  land  lying  mainly  in  the  valleys,  and  the  land  was 
farmed  on  the  open  field  system.  Every  villager  was  a land- 
holder, having  either  30  acres  (villein  holding)  or  5 acres 
(border  holding)  not  in  one  farm,  but  distributed  in  small 
strips  over  the  three  large  common  fields  farmed  by  the 
village  and  with  a share  in  the  pasture  and  woodland  where 
all  the  cattle  and  pigs  were  under  the  charge  of  the  village 
neatherd  and  swineherd  respectively.  The  holder,  villein  or 
border,  paid  no  rent  in  money,  and  could  not  be  evicted,  but 
he  had  to  give  so  many  days  labour — generally  two  a week 
with  a third  day  in  harvest  time — to  the  lord  of  the  manor  who 
had  the  right  of  folding  all  the  sheep  on  his  land  every  night 
and  of  keeping  pigeons.  The  large  pigeon  cots — “ Dow- 
pollars  ” — now  happily  empty,  are  still  a feature  of  many  old 
Norfolk  manor  houses.  The  manure  was  of  the  utmost 
value  to  the  owner,  but  the  damage  done  to  the  tenants' 
crops  was  enormous  and  caused  widespread  discontent. 

The  manorial  system  went  on  until  the  time  of  the 
Black  Death.  East  Anglia  was  completely  devastated, 
labour  was  scarce,  and  a serious  struggle  took  place. 


SOILS  AND  AGRICULTURE  OF  NORFOLK. 


359 


The  manorial  lords  tried  to  insist  on  the  tenants  paying 
their  rent  with  work,  while  the  occupiers  were  equally 
determined  to  compound  for  their  forced  labour  with  a fixed 
rent.  Much  of  England  went  out  of  cultivation  for  lack  of 
men  to  till  it  and  sheep  farming  took  its  place,  “ so  that  one 
shepherd  was  employed  where  formerly  a hundred  men  had 
worked.”  In  this  way  the  foundation  was  laid  of  the  English 
wool  trade.  The  clothmaking  business  encouraged  the  growth 
of  towns  where  cloth  manufacture  was  the  staple  industry. 
Norfolk  was  for  centuries  the  centre  of  the  trade,  and  flourish- 
ing towns,  now  mere  villages,  gave  their  names  to  the  various 
sorts  of  fabric.  Worstead  for  instance,  once  famous  for  the 
manufacture  of  worsteads,  is  now  a small  village  devoted 
entirely  to  agriculture. 

Ultimately  the  tenants  carried  their  point  and  rents 
were  paid  in  cash,  and,  as  a consequence,  much  land  was 
enclosed  or  made  into  compact  farms  each  with  its  own 
buildings.  This,  although  it  entailed  great  hardship  on  the 
tenants  who  were  dispossessed  of  their  holdings  and  sank  to 
the  position  of  labourers,  was  of  great  advantage  to  agriculture 
as  it  allowed  particular  treatment  of  separate  small  fields  and 
and  led  to  better  farming  than  had  been  possible  under  the 
old  system  where  all  the  tenants  had  to  perform  the  same 
kind  of  work  on  the  same  day.  It  also  facilitated  the  intro- 
duction of  different  crops. 

About  two  centuries  ago  two  of  the  most  important 
innovations  were  made  in  agricultural  practice.  Turnips 
were  introduced  into  England  as  a crop,  and  clover  was 
also  grown.  The  cultivation  of  roots  allowed  sheep  to  be 
run  over  the  light  sandy  soils,  and  so  prepared  them  for  a 
cereal  crop,  and  it  also  allowed  cattle  to  be  kept  in  yards  all 
the  winter,  to  fatten  and  produce  farmyard  manure.  Up  to 
the  introduction  of  turnips  most  of  the  cattle  had  been 
slaughtered  in  the  autumn  and  salted  down  for  food.  The 
continuous  supply  of  fresh  meat  throughout  the  year  raised 
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the  standard  of  health  for  the  nation,  and  the  farmer  was 
stimulated  to  improve  his  breeds  of  stock.  In  a very  short 
time  most  of  the  various  breeds  known  were  evolved.  The 
old  horned  Norfolk  sheep,  now  nearly  extinct,  were  crossed 
with  improved  Southdowns,  and  the  flocks  of  black-faced, 
bare-legged  Suffolks,  so  typical  of  East  Anjlia  were  bred 
from  the  cross. 

The  old  rough  Norfolk  red-and- white  horned  cattle  were 
bred  with  some  of  the  then  famous  Suffolk  duns,  and  from 
this  cross  the  well-known  Norfolk  red  poll  herds  originated, 
the  red  hornless  progeny  being  carefully  selected. 

All  these  improvements  made  a much  higher  standard  of 
agriculture  possible,  and  the  famous  “ four  course  ” rotation 
was  imported  from  Hertfordshire,  where  it  had  been  in  use 
for  some  time. 

The  rotation  consists  of  alternating  the  cropping  of  each 
field  in  such  a series  that  a different  crop  is  taken  every 
four  years,  and  so  a quarter  of  the  farm  area  is  under  each 
crop  every  year. 

The  rotation  is  : — 1.  Wheat. 

2.  Roots. 

3.  Barley. 

4.  Clover  and  Grasses. 

This  arrangement  allows  the  produce  of  half  the  farm  to  be 
sold  off  every  year  (the  wheat  and  barley),  while  the  roots 
and  “ seeds  ” are  used  as  food  for  the  live  stock,  who  in 
turn  provide  the  necessary  manure  to  grow  a remunerative 
cereal  crop.  The  sheep  also  produce  wool,  and  lambs  are 
sold.  Cattle  are  brought  in  from  the  Midlands  or  Ireland, 
kept  in  yards  all  the  winter,  and  sold  fat  for  beef  in  the 
spring.  Norwich  is  one  of  the  largest  cattle  markets  in 
England,  and  much  beef  is  bought  there  to  supply  the 
London  and  Midland  towns’  meat  trade. 

The  four-course  rotation,  by  providing  an  equal  area  of 
each  crop,  distributes  the  work  of  the  farm  over  the  whole 
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year,  as  the  tillage,  harvest,  and  cleaning  operations  neces- 
sary are  carried  out  at  different  seasons  of  the  year  for  each 
part  of  the  rotation.  Another  advantage  of  the  rotation  is 
that  artificial  manures,  such  as  superphosphate  of  lime,  can 
be  applied  to  the  root  crop,  and  the  residues  are  available 
for  the  barley  grown  the  next  year.  Both  these  crops  need 
phosphates.  The  rotation  also  allows  the  land  to  be 
thoroughly  cleaned  of  weeds  in  the  interval  between  the 
wheat  havest  in  September,  and  the  root  crop  seed  time  in 
the  following  May. 

Clover  requires  two  seasons  to  arrive  at  maturity,  and  by 
sowing  clover  seed  with  the  barley  the  loss  of  a year  is 
avoided,  as  the  clover  grows  during  its  first  summer 
amongst  the  barley  stems.  The  barley  is  cut  and  the  clover 
produces  a crop  the  next  year. 

The  rotation  is  adapted  for  light  soils  needing  the  applica- 
tion of  farmyard  manure,  and  it  was  by  farming  on  this 
system  that  “Coke  of  Norfolk”  succeeded  in  reclaiming 
the  sandy  heaths  around  Holkham,  and  in  a few  years 
raised  the  rent  value  from  Is.  6d.  to  10s.  6d.  per  acre. 
Thousands  of  acres  were  brought  under  the  plough  and  good 
crops  produced  on  land  of  which  it  was  once  said  that  “ all 
anyone  could  see  there  was  one  blade  of  grass  to  an  acre 
with  two  rabbits  fighting  for  it.” 

The  landlords  were  quick  to  see  that  land  farmed  on  strict 
four-course  rotation  was  not  likely  to  lose  its  fertility,  how- 
ever badly  managed,  and  the  custom  soon  arose  of  binding 
down  the  tenant  to  farm  on  the  rotation.  This  was  as  it 
should  be,  and  to  the  advantage  of  landlord  and  tenant  alike 
in  the  districts  naturally  demanding  high  farming,  but  when 
strict  adherence  to  the  system  was  insisted  on  on  the  more 
fertile  heavy  land,  the  tenant  was  handicapped  severely  and 
prevented  from  utilising  the  full  capabilities  of  the  soil, 
which  were  in  many  cases  able  to  produce  more  than  two 
cereal  crops  in  four  years. 
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Of  late  years,  however,  the  farmer  has  only  been  required 
to  farm  reasonably  and  without  diminishing  the  fertility  of 
the  soil,  and  this  freedom  has  allowed  new  methods  and 
crops  to  come  into  use  where  the  nature  of  the  soil  allows. 

Soil  Analysis. 

The  analysis  of  a soil  involves  two  distinct  series  of 
operations  : — A chemical  estimation  of  the  elements  forming 
the  soil  minerals  and  a mechanical  separation  of  the 
different  sized  particles  of  which  a soil  is  composed.  To 
ensure  uniformity  of  results  amongst  chemists,  the  Agricul- 
tural Education  Association  in  1900  recommended  a set  of 
conventional  methods  both  for  obtainine  samples  and  for 
carrying  out  the  necessary  separations.  The  only  absolute 
figures  possible  are  those  obtained  by  an  ultimate  elementary 
analysis  of  the  soil,  but  this  is  never  attempted  in  practice, 
only  constituents  of  importance  to  the  plant,  such  as  nitrogen, 
potash,  phosphorus,  silica,  carbonates,  calcium,  and  organic 
matter  being  quantitatively  estimated.  The  various-sized 
particles  are  separated  in  six  fractions,  which  each  contain 
particles  of  approximately  the  same  character  as  far  as  size 
is  concerned. 

Owing  to  the  fact  that  it  is  extremely  difficult  to  break 
down  completely  the  complex  salts  forming  minerals  in  the 
soil,  chemical  analysis  give  results  that  are  comparative 
only.  For  example,  an  analysis  made  at  Rothamsted  of 
soil  from  the  famous  “ Broadbalk  ” wheat  field  gave  by  the 
ordinary  method  of  extraction,  potash  5 per  cent.,  while  the 
same  sample  thoroughly  broken  down  by  hydrochloric  acid 
yielded  2‘26  per  cent,  potash. 

The  percentage  extracted  by  the  usual  means,  however, 
indicates  very  well  the  amount  of  potash  in  such  a state  of 
combination  that  it  is  ever  likely  to  be  available  for  the  use  of 
the  plant,  and  so  a total  breaking  up  of  the  soil  is  unnecessary 
in  practice.  In  the  chemical  analysis,  nitrogen  is  estimated 
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by  the  Kjeldahl  method,  where  the  soil  is  boiled  up  with 
strong  sulphuric  acid,  which  fixes  the  nitrogen  as  ammonium 
sulphate,  the  ammonia  being  afterwards  distilled  off  and 
collected.  Carbonates  are  estimated  by  measuring  the 
amount  of  air  displaced  by  the  carbon  dioxide  liberated  by 
acids  when  there  is  a considerable  proportion  of  carbonates 
present  in  the  soil,  and  by  catching  the  carbon  dioxide  in 
soda  (Amos’  modification  of  Reizet’s  method),  when  the 
percentage  of  carbonates  is  under  1 or  2 per  cent. 

For  the  other  estimations,  20  grammes  of  finely-powdered 
soil  are  weighed  out  into  a flask,  60  cc.  of  strong  hydrochloric 
acid  added,  and  the  mixture  heated  for  48  hours  at  100°C. 
The  insoluble  residue  is  filtered  off,  washed,  and  weighed, 
and  the  filtrate  divided  into  two  parts,  one  of  which  is 
evaporated  to  dryness,  to  drive  off  organic  matter  and  acid, 
boiled  for  half  an  hour  with  water  to  extract  potash,  and 
again  with  acid  for  half  an  hour  to  extract  phosphorus. 

The  potash  is  weighed  as  potassium  platini  chloride,  the 
phosphorus  either  titrated  as  ammonium  phosphomolybdate, 
or  weighed  as  phosphorus  and  molybdenum  oxides. 

The  other  portion  of  the  hydrochloric  acid  extract  is  made 
alkaline  with  ammonia  filtered  and  washed,  the  precipitate 
being  again  dissolved,  precipitated,  and  washed,  and  calcium 
and  magnesium  are  weighed  as  calcium  oxalate  and 
magnesium  phosphate. 

The  mechanical  separation  of  the  various  sized  particles 
composing  the  soil  is  performed  as  follows  : — The  original 
sample  of  soil  is  dried,  ground  up  with  a wooden  pestle  in  a 
large  mortar,  and  the  broken  up  soil  passed  through  a sieve 
of  3 mm.  mesh,  all  particles  larger  than  that  being  reckoned 
as  stones,  and  not  counted  in  the  analysis. 

Ten  grammes  of  this  soil  are  weighed  into  a beaker  and 
allowed  to  stand  for  two  hours  with  dilute  hydrochloric  acid 
to  break  up  the  aggregation  of  particles.  The  acid  is  then 
filtered  off  and  the  soil  thoroughly  washed  and  rubbed  with 
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water  through  a sieve  of  100  linear  meshes  to  the  inch,  the 
drippings  being  collected  in  a beaker.  The  residue  on  the 
sieve  is  dried  and  ignited.  It  includes  the  particles  varying 
from  3 mm.  to  inch,  and  further  sifting  through  a 1 mm. 
sieve  divides  it  into  two  fractions.  The  smaller  particles 
have  come  through  the  100  linear  inch  mesh  sieve  and  are 
in  the  beaker.  They  are  separated  by  a process  of  sedimenta- 
tion. The  water  is  made  up  to  a depth  of  8'5  c.m.  and 
allowed  to  stand  85,000  seconds — 24  hours — this  is  equivalent 
to  making  up  to  10  c.m.,  and  allowing  to  settle  for  100,000 
seconds,  the  liquid  containing  the  particles  that  are  too 
light  to  fall  through  the  water  and  settled  on  the  bottom  is 
poured  off  into  a large  vessel,  the  beaker  refilled,  and  the 
pouring  off  repeated  each  day  until  the  liquid  is  clear  after 


Table  I. 


Fraction. 

Range  in  size  of 
particles. 

How  separated. 

Fine  gravel 

ito 

h in- 

By  sifting  through  a sieve 
of  ^ in.  mesh. 

Coarse  sand 

1 

1 

TiTo  r> 

By  sifting  through  a sieve 
of  in.  mesh, 

Fine  sand 

1 

10  0 

i 

5W  )) 

By  allowing  soil  to  settle 
through  10  c.m.  for  100 
seconds. 

Coarse  silt 

i 

sTnr  n 

1 

HftOO  11 

By  allowing  soil  to  settle 
through  10  c.m.  for 
1000  seconds. 

Fine  silt 

^stro'  >> 

1 

3 0 0 0 11 

Particles  falling  through  10 
c.m.  water  in  less  than 
100,000  secs,  and  more 
than  1000  seconds. 

Clay 

1 

3 0 0 0 11 

Particles  in  soil  not  settling 
in  10  c.m.  water  stand- 
ing 100,000  seconds. 
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standing  for  24  hours,  which  means  that  all  the  remaining 
particles  have  sufficient  mass  to  settle  within  that  time. 
The  poured  off  water  is  separated  and  ignited  after  the  very 
fine  particles  have  been  flocculated  by  addition  of  ammonium 
chloride.  This  fraction  is  the  “ clay.”  By  allowing  the 
soil  particles  to  settle  through  water  for  fixed  periods  these 
other  fractions  are  separated  out,  dried,  ignited,  and  weighed, 
and  in  all  six  of  these  fractions  are  obtained. 


Analyses  of  Norfolk  Soils. 

Table  II. 

Mechanical  separations  of  some  Gault  Soils  : — 


Constituent. 

Wretton. 

Gayton. 

Soil— 

Stones 

2'00 

o-oo 

Fine  gravel 

2-90 

2-90 

Coarse  sand 

34T5 

15-20 

Fine  gravel 

26-47 

8-49 

Coarse  silt 

3-87 

8-44 

Fine  silt 

5-80 

21-89 

Clay 

12-90 

9-67 

Moisture,  organic  matter 
and  loss  on  ignition  . . 

7-85 

16-25 

Subsoil — 

Stones 

690 

o-oo 

Fine  gravel 

3-62 

1-30 

Coarse  sand 

40-87 

6-85 

Fine  sand 

25-20 

15-57 

Coarse  silt 

3-68 

4-90 

Fine  silt 

5-30 

4-77 

Clay 

13-10 

19-25 

Moisture,  organic  matter 
and  loss  on  ignition  . . 

6-23 

16-5 

Vol.  IX. 

F 
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Table  III. 


Chemical  analysis  of  some  Gault  Soils  : — 


Wretton. 

Gayton. 

Moisture  . . 

2 23 

430 

Organic  and  loss  on  ignition 

5-62 

11-95 

Nitrogen  . . 

T82 

•2 

Potash 

•355 

•708 

Phosphorus  pentoxide 

132 

•294 

Calcium  and  magnesium 
carbonates 

•80 

23-80 

Insoluble  residues 

82-52 

45-97 

Gault  Soils. — The  gault  gives  rise  to  only  a very  small 
part  of  the  surface  of  the  county,  about  4,000  acres  in  all,  and  it 
oocurs  in  two  small  outcrops  situated  some  six  miles  east  of 
King’s  Lynn  and  Downham  Market  respectively. 

Gault  soils  are  usually  spoken  of  as  “ heavy  clays,”  apd 
where  a considerable  area  of  derived  soil  is  found  this 
definition  is  generally  true,  but  in  the  case  of  a narrow  out- 
crop such  as  is  seen  in  Norfolk,  a certain  amount  of  admixture 
with  adjacent  beds  is  sure  to  have  taken  place  and  the  top  6 
inches  must  be  altered  in  texture. 

The  soils  shown  in  Tables  II.  and  III.  indicate  very  well 
the  tremendous  differences  met  with  in  soils  of  the  same 
geological  horizon  and  in  the  same  locality.  The  enormous 
difference  in  the  percentage  of  chalk  is  due  to  the  fact  that  the 
gault  passes  into  the  chalk  gradually,  and  so  the  intermediate 
beds  consist  of  clay  and  chalk  in  varying  proportions.  Samples 
of  gault  soils  in  other  parts  of  East  Anglia  derived  from  the 
lower  part  of  the  stratum  are  almost  entirely  free  from  chalk. 

Neither  of  the  analysis  given  in  the  tables  are  typical  of 
the  gault — the  outcrops  in  Norfolk  are  so  small  that  there  is 
always  some  admixture  of  other  formations. 
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The  Wretton  soil  contains  much  more  sand  than  is  usual 
in  gault  and  but  little  chalk.  The  sand  is  probably  derived 
from  a very  thin  coat  of  gravel.  This  makes  the  soil 
much  more  friable  or  “ easily  worked  ” Pure  gault,  consist- 
ing largely  of  the  small  clay  particles  with  no  chalk  to  cement 
them  together,  is  exceedingly  difficult  to  work  as  rain  causes 
it  to  run  together  making  a sticky  surface  from  which  rain 
runs  as  off  a macintosh,  and  the  water  in  the  soil  is  unable 
to  pass  either  up  or  down  amongst  the  closely  packed  particles. 

Table  IV. 


Mechanical  analysis  of  some  Greensand  Soils : — 


West 

Dereham. 

Dersing- 

ham. 

Heacham. 

Soil— 

Stones 

3-90 

4-40 

3-30 

Fine  gravel 

344 

1-75 

4-00 

Coarse  sand 

61-80 

4195 

5073 

Fine  sand 

16-00 

34-47 

11-08 

Coarse  silt 

2-85 

3.27 

3-95 

Fine  silt 

3-90 

5-83 

7-20 

Clay 

5 '45 

4-50 

9-90 

Moisture,  organic  matter 
and  loss  on  ignition  . . 

5-25 

6-65 

10-50 

Subsoil — 

Stones 

4-50 

2-20 

o-oo 

Fine  gravel 

375 

5-39 

760 

Coarse  sand 

66.40 

41-84 

44-60 

Fine  sand 

13-78 

30-95 

10-04 

Coarse  silt 

5 45 

5-75 

4-27 

Fine  silt 

1-84 

1-63 

5-47 

Clay 

415 

5-38 

9-42 

Moisture,  organic  matter 
and  loss  on  ignition  . . 

395 

6-43 

10-95 
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On  the  other  hand  as  it  is  from  the  clay  that  most  of  the 
soluble  mineral  food  is  claimed,  clay  soils  contain  a high 
potential  fertility,  and  if  the  texture  of  the  soil  can  be 
improved  or  kept  open,  heavy  crops  may  be  obtained  from  it. 

The  finely  divided  iron  oxide  has  here  interfered  with  the 
analyses,  as  much  of  the  “ clay”  and  silt  fractions  consisted 
of  that  substance. 

Table  V. 


Chemical  analysis  of  some  Lower  Greensand  Soils  : — 


Constituent. 

West 

Dereham. 

Dersing- 

ham. 

Heacham. 

Moisture  . . 

1-23 

1-55 

295 

Organic  and  loss  on  ignition 

4-02 

5-10 

7'55 

Nitrogen  . . 

•132 

167 

•182 

Potash 

•223 

146 

•337 

Phosphorus  pentoxide 

•264 

■243 

•348 

Calcium  and  magnesium 
carbonate 

T3 

•23 

'57 

Insoluble  residue 

86-47 

8027 

64-49 

The  above  table  of  these  lower  greensand  soils,  arranged  in 
order  of  fertility,  shows  clearly  how  good  farming  by  increas- 
ing the  amount  of  humus  is  the  soil  assists  the  fertility. 
The  Heacham  soil  is  much  more  productive  than  the 
Dereham  one,  while  the  total  amounts  of  potash  and 
phosphorus  differs  by  very  little. 

Analysis  of  greensand  soils  is  rendered  exceedingly  difficult 
as  so  much  iron  is  dissolved  out  by  the  strong  hydrochloric 
acid  used.  It  exists  as  finely  divided  iron  oxide  and  is  very 
difficult  to  filter  off  or  otherwise  separate. 

The  greensand  outcrops  along  the  line  of  parishes — 
Heacham,  Dersingham,  Wolferton,  Castle  Rising,  Bawsey. 
Ashwicken,  Mintlynn,  North  Runcton,  Downham  Market, 
and  West  Dereham — give  rise  to  a very  well  marked  type 
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of  soil.  Although  the  outcrop  is  so  narrow — about  six 
miles  across  at  the  widest — the  difference  between  the 
soils  formed  from  the  upper  and  lower  strata  is  well 
shown  by  their  relative  fertility.  The  upper  part  of  the 
formation  (eastern  side)  weathers  down  to  a light  red  sandy 
soil,  the  colour  being  due  to  the  presence  of  iron  in  con- 
siderable quantities,  and  which,  carried  down  in  solution, 
assists  in  cementing  together  the  sandy  particles  to  form  the 

Table  VI. 


Mechanical  analysis  of  some  Chalk  Soils  : — 


Fraction. 

Drayton. 

Morston. 

Stiffkey. 

Sedgeford. 

Soil— 

Stones 

1415 

20-37 

10-00 

2390 

Fine  gravel 

3-00 

3-23 

4-60 

1-92 

Coarse  sand 

45-60 

51-35 

25-25 

46-00 

Fine  sand 

18-75 

24  75 

15-44 

22-67 

Coarse  silt 

4-80 

4-05 

9T4 

3-90 

Fine  silt 

5-30 

4-40 

8-50 

5-07 

Clay 

1-40 

3-37 

TOO 

3-65 

Moisture,  organic  matter 
and  loss  on  ignition  . . 

8-60 

5-61 

12-43 

735 

Subsoil — 

Stones 

14-28 

25-89 

10-00 

16-15 

Fine  gravel 

3-50 

4-00 

6-50 

1-40 

Coarse  sand 

3645 

49-30 

8-55 

51-40 

Fine  sand 

13-90 

28-30 

7-75 

23-62 

Coarse  silt 

4-90 

6-04 

6-15 

55 

Fine  silt 

8-80 

5-56 

11-51 

4-45 

Clay 

1-00 

4-25 

2-95 

4-40 

Moisture,  organic  matter 
and  loss  on  ignition  . . 

7-46 

4-51 

99 

6-08 
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hard  lumps  found  in  the  subsoil.  The  lower  strata  of  the 
greensand  give  rise  to  the  barren  commons  on  the  western 
side  of  the  outcrop.  They  are  a series  of  dry,  bare  sandy 
wastes,  such  as  may  be  seen  by  the  road  from  Lynn  to 
Hunstanton,  with  little  growing  but  bracken,  gorse,  conifers, 
and  heath. 

The  soils  of  the  greensand  are  what  is  known  as  hungry, 
that  is,  they  need  much  bulky  organic  manure,  as  much  as 
30  tons  to  the  acre  of  farmyard  dung  being  applied.  The 
presence  of  this  humus,  in  addition  to  its  chemical  value, 
assists  mechanically  by  keepiug  the  soil  particles  together 
and  retaining  water. 

Analysis  of  greensand  soils  shows  a high  percentage  of 
phosphorus  and  a fairly  good  proportion  of  potash,  so  that 
with  suitable  treatment  a fertile  soil  can  be  produced,  as  in 
Bedfordshire  and  Cambridgeshire,  where  much  of  the 
market-garden  district  is  on  the  same  formation. 

Barley  is  perhaps  the  best  crop,  but  oats  yield  well. 

Table  VII. 


Chemical  analysis  of  some  Chalk  Soils  : — 


Constituent. 

Drayton. 

Morston. 

Stiffkey. 

Sedgeford. 

Moisture 

1-35 

1-08 

1-63 

1-45 

Organic  & loss  on  ignition 

7-25 

453 

11-80 

590 

Nitrogen 

•148 

•141 

•21 

•152 

Potash 

•174 

•232 

232 

•204 

Phosphorus  pentoxide  . . 

•165 

•139 

•274 

•164 

Calcium  and  magnesium 
carbonate 

14-28 

2-58 

39  60 

9-70 

Insoluble  residue 

74-20 

87-43 

47-57 

78-15 

Very  little  land  in  Norfolk  is  derived  entirely  from  the 
chalk.  Most  of  the  rivers  have  cut  down  to  and  exposed  the 
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chalk  rock,  but  such  outcrops  are  mere  strips,  and  there  is 
nearly  always  an  admixture  with  rain-wash  from  the  higher 
level. 

The  only  chalk  area  of  any  size  is  that  extending  along  the 
north  coast  from  Hunstanton  to  Wells.  Here  the  solid  rock 
is  only  covered  with  some  four  inches  of  soil  consisting 
mainly  of  sand  and  small  chalk  grains.  For  such  soils  a 


Table  VIII. 


Mechanical  analysis  of  some  Crag  Soils  : — 


Wroxham 

Ran  worth. 

Ludham. 

Hickling. 

Soil— 

Stones 

8-2 

6-7 

3-7 

50 

Fine  gravel 

247 

2-65 

1-5 

1-44 

Coarse  sand 

44-95 

29-2 

21-9 

21-9 

Fine  sand 

273 

3322 

36-65 

36-84 

Coarse  silt 

10-64 

15-82 

19  53 

1594 

Fine  silt 

5-64 

7-77 

6-58 

8-44 

Clay 

2-95 

4-00 

6-8 

7-25 

Moisture,  organic  matter 
and  loss  on  ignition  . . 

4-77 

5-31 

5-7 

5-78 

Subsoil — 

Stones 

12-1 

12-2 

3-0 

8-7 

Fine  gravel 

2-47 

2-65 

1-64 

1-7 

Coarse  sand 

41-75 

30-1 

18-8 

20-35 

Fine  sand 

29-3 

3349 

39  1 

38-45 

Coarse  silt 

12-3 

18-02 

19-75 

15-55 

Fine  silt 

5-1 

6-09 

645 

7-97 

Clay 

3-95 

3-25 

7-95 

10-8 

Moisture,  organic  matter 
and  loss  on  ignition  . . 

2-95 

3-31 

4-01 

4-67 
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mechanial  analysis  is  of  very  little  value,  as  varying  amounts 
of  the  calcarious  granules  escape  solution  in  the  dilute  acid 
used  to  disentegrate  the  soil,  and  are  included  in  the 
subsequent  separation. 

On  the  analyses  given  in  Tables  VI.  and  VII.  the  Stiffkey 
soil  is  clearly  the  one  most  free  from  admixture  with  other 
types  The  sample  was  taken  from  a field  on  the  top  of  a 
hill,  and  may  be  regarded  as  a pure  weathered  soil,  derived 
entirely  from  the  underlying  rock,  only  about  4 inches  deep 
and  turned  over  and  over  by  the  plough  which  runs  on  the 
solid  chalk. 

In  the  other  soils  there  is  a good  deal  of  sand  from  the 
glacial  sand  and  gravels  that  once  laid  over  the  coast  line. 

The'chalk  land  along  the  coast  produces  some  of  the  finest 
quality  barley  in  all  England,  grown  very  largely  after 
wheat  to  improve  its  quality  as  far  as  possible.  The  yield  of 
this  type  of  grain  is,  however,  small. 

The  sample  taken  from  Morston  was  from  a field  almost 
at  sea  level,  and  much  of  the  chalk  in  the  top  soil  had  been 
leached  out  by  water. 


Table  IX. 


Chemical  analysis  of  some  Crag  Soils  : — 


Wroxham 

Ranworth. 

Ludham. 

Hickling. 

Moisture 

P25 

1-24 

1-55 

1-35 

Organic  & loss  on  ignition 

348 

4'07 

4-15 

443 

Nitrogen 

•148 

T28 

14 

■152 

Potash 

T649 

•2153 

•2968 

•3001 

Phosphorus  pentoxide  . . 

•103 

•065 

•071 

•109 

Calcium  and  magnesium 
carbonates 

•3 

•88 

•78 

•04 

Insoluble  residue 

90-92 

88-85 

85-8 

84-13 
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The  crag  is  cut  into  and  exposed  by  the  rivers  of  the  Broads 
District,  and  most  of  the  high  land  fringing  the  valleys  of 
the  Bure  and  Yare  is  formed  of  crag.  The  rock  weathers 
down  to  a light  sandy  soil,  containing  many  small  pebbles 
but  no  large  stones.  The  chemical  analyses  show  a very 
low  percentage  of  phosphorus,  but  a relatively  high  one  of 


Table  X. 

Mechanical  analysis  of  some  North  Norfolk  Boulder  Clay 
Soils : — 


Wood  Dalling. 

Hindol- 

vestone. 

Weasenham. 

Field  Dalling. 

Little  Snoring. 

Burlingliain. 

Soil— 

Stones 

3-9 

32 

8-3 

4*5 

7-8 

2-3 

Fine  gravel 

1-92 

2-0 

4-73 

2-68 

2-14 

1-52 

Coarse  sand 

32-2 

33-38 

4255 

42-65 

42-73 

26-2 

Fine  sand 

26-0 

2591 

20-7 

30-13 

28-23 

33-33 

Coarse  silt 

9-86 

8-8 

532 

5 33 

733 

14-33 

Fine  silt 

8-0 

8-55 

6-4 

4-6 

5-78 

7-18 

Clay 

12-8 

11-9 

8-75 

63 

435 

913 

Moisture,  organic  mtr. 

and  loss  on  ignition 

7-38 

767 

7-04 

556 

6-37 

6-25 

Subsoil — 

Stones 

2-9 

9-8 

16-2 

9 0 

7-2 

3-2 

Fine  gravel 

25 

3-18 

5-48 

4-21 

3 55 

1-4 

Coarse  sand 

31-5 

28-97 

47-12 

45-7 

44-97 

23-77 

Fine  sand 

26-28 

23-84 

19-65 

31-06 

29  19 

34-58 

Coarse  silt 

943 

8-4 

4-77 

5-12 

7-13 

15-0 

Fine  silt 

7 35 

8-3 

5-71 

3-7 

3-44 

6-55 

Clay 

15-4 

18-25 

9-27 

5-75 

5-22 

11-86 

Moisture,  organic  mtr. 

and  loss  on  ignition 

6-4 

6-25 

6-09 

3-48 

483 

5-26 
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potash.  If  properly  treated,  however,  crag  soils  are  reason- 
ably fertile,  but  tend  to  suffer  from  lack  of  water  in  dry 
seasons. 

The  analyses  given  in  Table  VIII.  show  a natural  division 
of  the  soils  into  two  groups,  one  containing  about  3 and  the 
other  7 per  cent,  of  clay.  Group  II.  are  good  loamy  soils, 
growing  heavy  wheat  crops,  and  let  at  a considerably  higher 
rental  than  the  sandy  farms  from  which  the  samples  in 
Group  I.  were  taken.  The  extra  clay  which  accounts  for  the 
superior  texture  of  soils  in  Group  II.  is  due  to  the  natural 
warping  of  the  Ludham  and  Hickling  district  in  flood  time. 
All  the  country  around  Hickling  was  under  water  for  con- 
siderable periods,  and  the  suspended  clay  in  the  flood  water 
bad  time  to  settle  before  the  land  was  dry  again.  On  the 
other  hand,  Wroxham  and  Ranworth  are  at  a sufficient 
elevation  above  the  river  level  to  prevent  flood  water  from 
covering  them  at  any  time. 

Table  XI. 


Chemical  analysis  of  some  North  Norfolk  Boulder  Clay 
Soils : — 


Wood  Dal  ling. 

Hindol- 

vestone. 

s 

C3 

z 

CO 

CD 

£ 

Field  Dalling. 

Little  Snoring. 

S 

X 

Tc 

5 

25 

Moisture 

2-48 

2-37 

234 

1-46 

1-64 

1-77 

Organic  and  loss  on 
ignition 

4'9 

5'3 

5-7 

4-1 

4'77 

3-65 

Nitrogen 

•164 

•179 

•21 

•135 

T25 

•123 

Potash 

•355 

•378 

•283 

•242 

•202 

•351 

Phosphrs.  pentoxide 

•091 

•106 

133 

■109 

■098 

•088 

Calcium  and  mag- 
nesium carbonates 

•69 

•7 

1 '96 

2-57 

■57 

•69 

Insoluble  residues. . 

84-65 

84-05 

83-59 

87'58 

89-67 

86-2 
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Table  XII. 


Mechanical  analysis  of  some  South  Norfolk  Boulder  Clay 
Soils : — 


Wood  ton. 

At  tleborougli. 

Saham  Toney. 

a 

"5) 

TO 

03 

Pulliam  Mkt. 

OjJ 

r5b 

CD 

> 

Soil— 

Stones 

8'9 

32 

4-3 

5*5 

34 

1-4 

Fine  gravel 

243 

283 

8-3 

1 41 

2-72 

1*4 

Coarse  sand 

39-87 

36-32 

45  9 

43-74 

42-73 

29-03 

Fine  sand 

25-13 

20-97 

2405 

20-77 

20-87 

21-15 

Coarse  silt 

6’75 

5-72 

301 

CO 

537 

7'95 

Fine  silt 

7‘57 

957 

525 

667 

7-17 

9-25 

Clay 

10-05 

io-o 

6-95 

10-5 

11-65 

16-18 

Moisture,  organic  mtr. 

and  loss  on  ignition 

556 

9 '5 

6-65 

7-18 

6*7 

9-7 

Subsoil — 

Stones 

56 

8-2 

1-2 

4-0 

9-2 

55 

Fine  gravel 

2-23 

4-02 

355 

2-1 

2-69 

2-35 

Coarse  sand 

40-4 

39-0 

46  "5 

33-92 

47-88 

24-05 

Fine  sand 

24-1 

21-47 

20-28 

19-12 

18-59 

17-75 

Coarse  silt 

5-93 

5 57 

5-00 

4-87 

5 89 

7-8 

Fine  silt 

673 

752 

593 

937 

6-6 

12-25 

Clay 

11-4 

13-05 

9-76 

14-0 

11-35 

18-0 

Moisture,  organic  mtr. 

and  loss  on  ignition 

5-15 

6-45 

555 

7"65 

5-27 

9-7 

The  boulder  clay  covers  all  the  centre  and  south  ot  the 
County,  and  nearly  three-quarters  of  the  soils  of  Norfolk  are 
derived  from  it.  It  varies  very  much  in  character,  passing 
through  all  types,  from  a sandy  marl  in  the  north  to  a fairly 
heavy  clay  in  the  south.  Mr.  Harmer  divides  the  East 
Anglian  boulder  clay  into  three  classes  : — 
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1.  Chalky  marl  in  the  north. 

2.  „ clay  „ south. 

3.  ,,  Kimridgian  clay  in  Suffolk. 

The  analyses  in  Tables  X. — XIIT.  show  very  well  the 
differences  in  the  classes. 

Weasenham,  Field  Dalling,  and  Little  Snoring  are  all  from 
the  “ chalky  marl  ” area,  containing  about  8 per  cent,  of 
clay  and  1 to  2 per  cent,  chalk,  and  may  be  considered  as 
being  typical  examples  of  barley  soils,  barley  being  the  most 
important  crop  in  the  district.  , 

The  Wood  Dalling  and  Hindolvestone  samples  are  from  a 
small  patch  of  a much  heavier  soil  with  a fairly  high  clay 
percentage  and  only  about  5 per  cent,  of  chalk.  Some  30 
years  ago  chalk  was  dug  out  and  applied  to  some  of  the  land 
which  still  shows  the  effect  of  the  dressing.  Some  old 
varities  of  wheat,  “ Golden  Drop  ” and  Browick,  are  still 
cultivated  in  this  area,  and  good  crops  are  grown  of  these 
once  generally  known  varieties. 

Table  XIII. 


Chemical  analysis  of  some  South  Norfolk  Boulder  Clay 
Soils 


Woodton. 

Attleborough. 

Saliam  Toney. 

Bressingliam. 

Pulham  Mkt. 

Ravenliam. 

Moisture 

1-41 

2-4 

2-15 

1-7 

1-85 

3-08 

Organic  and  loss  on 
ignition 

4*15 

71 

45 

5-48 

4-85 

6-62 

Nitrogen 

T34 

•21 

T55 

T5 

T57 

•2016 

Potash 

•378 

■4112 

•294 

•469 

•384 

•592 

Phosphrs.  pentoxide 

T15 

T2 

T34 

T28 

T02 

T34 

Calcium  and  mag- 
nesium carbonates 

•54 

324 

IT 

4-0 

.32 

434 

Insoluble  residues . . 

86-55 

78-57 

86-5 

81T 

85T7 

75-4 
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The  Burlingham  sample  was  taken  from  a small  patch  of 
Boulder  clay  to  the  east  of  Norwich,  and  differs  in  character 
from  any  other  on  that  formation.  It  agrees  closely  with  the 
soils  from  the  glacial  loam. 


Table  XIV. 


Mechanical  analysis  of  some  Sand  and  Gravel  Soils  : — 


Fraction. 

Sheringham. 

g5 

o 

N.  Walsham. 

O 

>> 

c3 

Bixley. 

Thorpe. 

1h 

a 

<D 

CG 

CO 

a? 

O 

hl- 

Stones 

12-3 

5-2 

51 

49 

21-4 

18-3 

13-1 

Fine  gravel 

5-66 

6-65 

3-05 

3-8 

11-35 

6-03 

6-72 

Coarse  sand 

4V75 

62-29 

31-55 

55-2 

48-17 

37-45 

50  93 

Fine  sand 

26-83 

15-45 

30-66 

20-0 

16-68 

24-34 

20-16 

Coarse  silt 

8-18 

00 

16-23 

6-44 

5-83 

11-62 

6-71 

Fine  silt 

5-81 

1-68 

7-45 

5-07 

5-83 

8-04 

5-16 

Clay 

2-09 

1-95 

3-08 

2-45 

4-22 

2-0 

1-63 

loisture,  organic 
matter  and  loss 
on  ignition 

6-65 

3-56 

5-79 

4-96 

662 

7-7 

6-97 

ubsoil— 

Stones 

8-1 

6-4 

8-9 

12-1 

31-7 

23-5 

23-3 

Fine  gravel 

8-9 

6-312 

2-98 

5-53 

16-0 

6-17 

10-63 

Coarse  sand 

46-38 

63-12 

3415 

54-59 

59  37 

43-8 

48'95 

Fine  sand 

23-49 

17-5 

3336 

20-56 

12-03 

24-92 

20-37 

Coarse  silt 

9-19 

5-67 

17-46 

7-56 

4-21 

12-55 

9-67 

Fine  silt 

2-89 

1-77 

1-95 

3-38 

2-63 

4-02 

2-55 

Clay 

2-6 

3-23 

4-53 

4-01 

1-9 

2-73 

1-39 

loisture,  organic 
mattei  and  loss 
on  ignition 

4-1 

1-73 

4-27 

3-52 

2-98 

4-46 

5-24 
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The  other  examples  are  all  taken  from  the  “ chalky  boulder 
clay  ” of  Mr.  Harmer’s  classification,  and  agree  very  well  with 
each  other  in  general  characteristics.  They  show  a gradual 
increase  in  the  amount  of  clay  present  as  one  passes  to  the 
southward,  with  a moderately  high  percentage  of  chalk,  the 
Pulham  Market  soil  alone  being  deficient.  The  land  is 
difficult  to  till  in  wet  seasons ; but  if  well  farmed  produces 
good  crops,  of  which  wheat,  beans,  and  peas  are  the  most 
important. 

It  is  these  soils  that  do  not  give  best  results  under  the 
four-course  rotation. 

The  “ sand  and  gravel  ” soils  are  the  poorest  in  the 
County,  and  a considerable  porportion  of  them  are  not  under 
cultivation  at  all  but  form  the  waste  common  land  which, 
covered  with  gorge  and  bracken,  is  such  a feature  of  the 
scenery  of  N.E.  Norfolk. 

Table  XV. 


Chemical  analyses  of  some  sand  and  gravel  soils  : — 


Sheringham. 

Edingthorpe. 

N.  Walsham. 

c 

a 

u 

Q 

Bixley. 

Thorpe. 

Greasenham.  j 

Moisture 

1'45 

•86 

1-54 

1'16 

1-6 

1-7 

1-62  ' 

Organic  and  loss  on 
ignition 

5’2 

2-7 

425 

3'8 

5-02 

6-0 

5 35 

Nitrogen 

•095 

•1 

T16 

•1316 

T54 

•217 

T7| 

Potash . . 

T707 

•2425 

•2134 

•313 

161 

•222 

•11 

Phosphrs.  pentoxide 

T01 

•06 

•077 

T02 

T07 

T37 

•09(1 

Calcium  and  magne- 
sium carbonates . . 

232 

•05 

•58 

1-48 

I’ll 

34 

■61 

Insoluble  residue  . . 

88T8 

83-7 

89-42 

90-00 

88-5 

85-4 

89-83 
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Some  of  this  gorse  land  is  now  being  brought  into  cultiva- 
tion once  more,  and  the  clover  crop  remains  down  for  two 
years,  this  making  a 5 instead  of  a 4-course  rotation,  and 
allowing  cattle  to  be  grazed  on  the  soil.  Oats  are  grown 
instead  of  wheat.  The  land  is  stony  and  course,  and  suffers 
much  from  lack  of  water  in  dry  seasons. 

Table  XVI. 


Mechanical  analysis  of  some  Glacial  Loam  Soils  : — 


Fraction. 

Ilappisbuvgh. 

CG 

3 

CD 

c3 

00 

W 

O 

£ 

rf 

Catton. 

Antingham. 

Tunstead. 

oils — 

Stones 

35 

2-4 

3-8 

4-6 

56 

69 

4-8 

Fine  gravel 

101 

1-45 

2-05 

2-8 

2-02 

2-31 

2-81 

Coarse  sand 

23-74 

18-28 

33-06 

34-74 

25"79 

29-57 

24-73 

Fine  sand 

41-23 

45"6 

32-69 

30-28 

31-81 

35-41 

3413 

Coarse  silt 

12-48 

1414 

12-54 

1355 

15.51 

13-48 

16-08 

Fine  silt 

7-71 

7-56 

7-0 

663 

00 

<N 

6-86 

793 

Clay 

7-02 

6-61 

5-24 

4-67 

4-57 

7*73 

6-12 

loisture,  organic 
matter  and  loss 

on  ignition 

6-29 

5~9 

4-76 

4-73 

7-27 

5-27 

5-78 

ubsoil — 

Stones 

3-9 

2-9 

4-0 

56 

0-9 

55 

4-3 

Fine  gravel 

1-2 

1-35 

1-77 

2-05 

1-3 

2T1 

1-9 

Coarse  sand 

18-9 

14-81 

29-8 

32-34 

21-35 

26-05 

19-71 

Fine  sand 

46  09 

48-85 

38-19 

32-55 

38-64 

36-92 

38-62 

Coarse  silt 

1285 

15-64 

13-01 

18-05 

23-21 

16-38 

19-04 

Fine  silt 

5-63 

5-27 

5-2 

6-1 

5-4 

3-75 

6 49 

Clay 

93 

8 07 

7-05 

5-31 

5T3 

8 37 

7-9 

loisture,  organic 
matter  and  loss 

on  ignition 

4-15 

4-0 

3-33 

33 

4-27 

4-42 

4-34 
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The  blowing  sands  of  the  Breckland  are  of  quite  a different 
type  and  origin  There  rye  takes  the  place  of  wheat  and 
lupin  is  grown  instead  of  clover.  If  the  season  is  wet  the 
lupins  are  allowed  to  seed  and  then  harvested,  but  in  a dry 
summer  they  are  ploughed  in  as  a green  manure. 

Experiments  are  being  made  with  tobacco  culture  on  the 
Breckland  sands,  and  there  is  every  hope  that  a tobacco 
industry  may  spring  up  and  increase  the  value  of  the  land 
which  now  is  only  worth  its  shooting  rent. 

The  glacial  loam  gives  rise  to  some  of  the  best  land  in 
East  Anglia,  and  heavy  crops  are  grown,  wheat  being  especially 
important.  The  soil  possesses  an  almost  ideal  texture, 
sufficiently  porous  to  allow  tillage  operations  to  be  per- 
formed at  any  part  of  the  year,  while  at  the  same  time  enough 
moisture  is  retained  for  the  use  of  the  plants. 

The  chemical  analysis  shows  a rather  low  percentage  of 
mineral  foods,  but  this  is  compensated  for  by  the  use  of 
manures.  The  soils  are  deficient  in  lime. 

Table  XVII. 


Chemical  analyses  of  of  some  Glacial  Loam  Soils: — 


Happisburgh. 

East  Ruston. 

Strumpshaw. 

Ranworth. 

Catton. 

Antingham. 

Tunstead. 

Moisture 

Organic  and  loss  on 

20 

1-68 

1-38 

1-4 

1-81 

1-78 

1-67 

ignition 

4-29 

4-11 

3-38 

333 

5-46 

4-00 

3-6 

Nitrogen 

•151 

■154 

•125 

•13 

•084 

•14 

077 

Potash  . . 

•305 

•29 

•2716 

•223 

■226 

•24 

•242 

Phosphrs.  pentoxide 
Calcium  and  magne- 

•09 

•074 

•089 

•073 

•088 

•09 

•091 

sium  carbonates . . 

•13 

•11 

1-3 

1-46 

1-11 

•81 

•14 

Insoluble  residue  . . 

8775 

88-15 

89-45 

89-19 

86-25 

87-15 

79-78 
1 
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The  mechanical  analysis  shows  that  the  clay  content 
decreases  slightly  as  one  goes  westward,  and  this  is  accom- 
panied by  a gradual  decrease  in  fertility.  Happisburgh  and 
Runton  farms  are  rented  at  almost  twice  as  much  as  Catton 
and  Antingham,  the  former  suffering  less  from  drought  or  hot 
seasons,  as  well  as  being  more  productive. 

Table  XVIII. 


Mechanical  analyses  of  some  Alluvial  Soils. 


Terrington. 

Walpole 

Highway. 

Walsoken. 

a > 

a 

Id 

Soil — 

Stones 

o-o 

o-o 

o-o 

o-o 

Fine  gravel 

•o 

•o 

•6 

•o 

Coarse  sand 

•42 

•87 

•6 

•92 

Fine  sand 

32-03 

43-34 

353 

13-4 

Coarse  silt 

21-0 

16-74 

19-0 

12  77 

Fine  silt 

16-35 

12-24 

14'63 

1 5-89 

Clay 

19-0 

16-0 

18-0 

16-6 

Moisture, organic  matter 

and  loss  on  ignition 

8-91 

8.45 

9-07 

28-07 

Subsoil — 

Stones 

o-o 

o-o 

o-o 

o-o 

Fine  gravel 

•o 

•o 

•o 

•65 

Coarse  sand 

•47 

•25 

■o 

•85 

Fine  sand 

25-26 

48-94 

28-25 

12-5 

Coarse  silt 

20-32 

17-87 

19-45 

15-1 

Fine  silt 

17-16 

1239 

16-05 

174 

Clay 

24-55 

18-65 

23-35 

15-8 

Moisture,  organic  matter 

and  loss  on  ignition 

9T3 

8-35 

8-58 

25-86 
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The  alluvial  deposits  of  Norfolk  are  of  considerable  interest 
and  give  rise  to  soils  of  some  importance.  The  geological 
survey  class  as  “ alluvium  ” peats  and  silts  as  well  as  the  river 
valley  deposits  proper.  The  western  side  of  Norfolk  includes 
a large  area  of  alluvium  known  as  “ fen,”  all  the  district 
west  of  King’s  Lynn  and  Downham  Market  being  reclaimed 
land.  The  water  is  pumped  up  into  the  raised  rivers  from 
the  ditches  and  carried  off  to  the  sea,  where,  owing  to  the 
fact  that  the  land  is  below  sea  level,  the  period  of  low  tide  is 
the  only  time  when  the  water  can  be  discharged ; and  the 
sea  water  is  prevented  from  entering  by  an  ingenious  system 
of  double  water  gates.  The  drainage  of  the  land  is  under  the 
control  of  local  Drainage  Commissioners,  who  levy  a rate  on 
the  agricultural  land  in  their  area,  and  erect  pumping 
stations  and  windmills  to  deal  with  the  water. 


Table  XIX. 


Chemical  analysis  of  some  Alluvial  Soils  : 


Terrington. 

Walpole 

Highway. 

Wnlsoken. 

Upwell. 

Moisture 

2-36 

1-9 

2-47 

455 

Organic  and  loss  on 
ignition 

6-55 

6-55 

6-6 

2352 

Nitrogen 

•1806 

•197 

•209 

•734 

Potash 

•6693 

•692 

1-0 

■927 

Phosphorus  pentoxide 

•116 

•16 

•16 

•19 

Calcium  and  mag- 
nesium carbonates . . 

•64 

•62 

•34 

12-2 

Insoluble  residue 

'5-97 

78-32 

7662 

48-62 

SOILS  AND  AGRICULTURE  OF  NORFOLK. 


383 


The  soil  may  be  derived  from  peat,  mud,  or  estuarine  silt, 
and  varies  very  much  in  agricultural  value,  the  silt  soils  being 
the  best  and  most  fertile.  A good  deal  of  the  silty  soil  is 
under  orchards  and  small  fruit,  Wisbech  forming  the  centre 
of  a large  and  growing  fruit  trade.  The  peaty  ones  are  more 
to  the  southward,  and  the  chief  crops  are  wheat  and 
potatoes,  which  take  the  place  of  turnips  in  the  fen  rota- 
tions. These  soils  yield  an  enormous  weight  of  middle-grade 
potatoes.  Buckwheat  is  also  grown,  with  some  mustard  and 
a little  chicory. 

The  analyses  given  in  Tables  XVIII.  and  XIX.  show  very 
well  the  two  different  types.  Terrington,  Walpole,  and 
Walsoken  are  silt  soils,  very  largely  under  fruit  and  orchards, 
fertile,  but  expensive  and  difficult  to  work  in  wet  seasons. 
The  land  is  nearly  all  below  sea  level  and  protected  by  sea- 
walls. The  drainage  rate  is  about  5s.  per  acre.  The  Upwell 
sample  is  of  a peaty  silt,  containing  a high  percentage  of 
organic  matter.  It  is  a typical  potato-growing  soil. 


Norfolk  Soil  Survey. 
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Geological  Map. 
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Norfolk  Soil  Survey. 


Norfolk  Soil  Survey, 
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Norfolk  Soil  Survey. 


Norfolk  Soil  Survey. 
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Norfolk  Soil  Survey. 


Permanent  GRASS — Each  dot  equals  100  acres. 


Norfolk  Soil  Survey. 


VETCHES  and  TARES — Each  dot  equals  10  acres. 
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Norfolk  Soil  Survey. 


Norfolk  Soil  Survey. 
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Norfolk  Soil  Survey. 


TURNIPS  and  SWEDES— Each  dot  equals  20  acres. 


Norfolk  Soil  Survey. 


Distribution  of  SMALL  FRUIT— Each  dot  equals  10  acres. 
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Norfolk  Soil  Survey. 


Distribution  of  ORCHARDS — Each  dot  equals  10  acres. 


Norfolk  Soil  Survey. 
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Norfolk  Soil  Survey. 
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Norfolk  Soil  Survey. 


Distribution  of  WHEAT — Each  dot  equals  10  acres. 
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Norfolk  Soil  Survey. 


Distribution  of  RAPE — Each  dot  equals  10  acres. 


Norfolk  Scil  Survey. 


Distribution  of  CABBAGES — Each  dot  equals  10  acres. 
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VIII. 

SOME  NORFOLK  ANNELIDS. 

(With  special  reference  to  Sutton  Broad.) 

By  the  Rev.  Hilderic  Friend,  F.L.S.,  F.R.M.S. 

Corn?minicated  by  Mr.  Robert  Gurney. 

Read  2jth  February,  igi2. 

So  far  as  I am  aware  no  attempt  has  ever  yet  been  made  to 
publish  an  account  of  the  Oligochsets,  or  Earthworms  and 
fresh-water  Annelids,  of  this  county.  It  is  now  two-and- 
twenty  years  since  I first  began  to  take  notes  on  the  subject, 
and  as  I had  an  opportunity  during  last  August,  through  the 
courtesy  of  Sir  Eustace  and  Mr.  Robert  Gurney,  of  studying 
the  subject  somewhat  more  fully  I here  present  the  results 
of  my  observations.  My  most  recent  researches  have  been 
aided  by  a Government  Grant,  by  means  of  which  I have 
been  enabled  to  add  considerably  to  our  previous  knowledge 
of  this  branch  of  science. 

On  July  3rd,  1890,  Dr.  C.  B.  Plowright  wrote  me  as  follows : — 
“ I see  by  Science  Gossip  you  are  interested  in  worms.  Do 
you  know  what  the  enclosed  are  ? They  came  out  of  a water- 
tap  at  Lynn.  They  are  quite  alive  now,  and  if  you  put  them 
in  a bottle  half  full  of  water  they  will  climb  up  the  sides 
above  the  water  with  great  vigour. 

Unfortunately  I have  kept  no  note  of  my  reply,  and  am 
unable  to  say  with  certainty  what  the  species  may  have  been. 
Nearly  two  years  later,  however,  I had  a further  letter  from 
Dr.  Plowright,  of  King’s  Lynn,  dated  April  8th,  1892,  as 
follows: — “Are  you  still  on  worms?  I wish  you  could  tell 
me  what  the  specimens  sent  herewith  are.  They  occur  in 
our  Lynn  drinking  water,  and  are  evidently  aquatic,  as  they 
have  lived  some  days  in  a bottle.  They  are  alive  now,  and 
I hope  will  arrive  so ; but  I expect  they  will  be  glad  of  a 
change  of  water  by  the  time  you  get  them.” 
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This  time  I made  careful  drawings  and  notes,  and  on 
turning  to  these  after  exactly  twenty  years  I find  that  two 
species  of  fresh-water  Enchytrseids  were  in  the  bottle.  They 
were  undoubtedly  the  same  as  the  1890  consignment,  and 
while  one  is  named  Pachydrilns  ( Lumbricillits ) subterraneus , 
Vejdovsky,  the  other  is  probably  P.  Evansi,  Southern.  The 
former  of  these  two  Annelids  has  been  received  by  me  from 
Worcester,  Nottingham,  Birmingham,  Edinburgh  and  else- 
where, and  collected  by  me  in  Ireland  and  many  parts  of 
England.  But  as  great  advances  have  been  made  in  the 
study  during  the  past  twenty  years,  and  many  new  species 
have  been  discovered,  it  would  be  a great  pleasure  to  me  if 
naturalists  would  send  me  supplies  from  different  localities, 
that  I might  investigate  the  matter  carefully  in  the  light  of 
modern  research.  I think  it  possible  that  the  second  species 
might  prove  to  be  new  to  science. 

During  the  year  1892  I had  a most  enthusiastic  corres- 
pondent in  the  person  of  Mr.  Arthur  Mayfield,  of  88,  Stafford 
Street,  Norwich.  I much  regret  that  I have  not  heard  of 
him  for  many  years,  since  it  is  to  him  that  we  owe  practically 
the  whole  of  our  knowledge  of  the  Earthworms  of  Norfolk. 
He  had  been  reading  some  papers  of  mine  (as  Dr.  Plowright 
had  done  in  1890)  in  Science  Gossip,  and  wrote  offering  his 
services.  On  receipt  of  my  reply  he  sent  me,  under  date 
July  6th,  1892,  the  following : — I walked  down  to  a bit  of 
marshy  ground  near  Norwich,  and  took  what  I believe  to  be 
four  specimens  of  Allurus,  which  I herewith  enclose  with  a 
couple  of  small  worms  from  a rubbish  heap.  One  of  these  is 
of  a greenish  hue  ( L . viridis  perhaps  ?).  The  three  large 
worms  are  out  of  the  garden.” 

My  notes  show  that  four  species  were  contained  in  the 
box,  and  these  constitute  our  first  authentic  record. 

1.  Lumbricus  terrestris , Linn. 

2.  Lumbricus  castaneus,  Savigny. 

3.  Aporrectodea  chlorotica,  Savigny. 

4.  Allurus  tetrcedrus , Savigny. 
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In  a couple  of  days  after  receiving  my  report  Mr.  Mayfield 
sent  me  (J uly  1 1 th,  1892)  a further  consignment.  The  locality 
was  not  named,  but  again  four  species  were  present,  viz. : — 2 
and  3 as  given  above,  together  with  : — 

5.  Allolobophora  longa,  Ude. 

6.  Allolobophora  turgida.  Eisen. 

Several  of  these  had  malformations.  No.  5 was  for  many 
years  so  persistently  confused  with  No.  1 that  all  our  text- 
books of  biologjr,  which  gave  the  Earthworm  as  a type,  mixed 
the  two  inextricably,  in  spite  of  the  fact  that  they  are  not 
merely  specifically  but  generically  totally  unlike  each  other. 

An  interesting  letter  with  further  specimens  followed  on 
July  14th.  I had  asked  Mr.  Mayfield  to  pay  special  atten- 
tion to  the  tree  worms  ( Dendrobcence ),  about  which  I was 
writing  for  the  Linnean  Society  at  the  time ; and  he 
expressed  his  disappointment  that  he  had  not  yet  found  any 
species  of  this  group.  “ My  hunting  in  tree  stumps,”  he 
says,  “has  been  altogether  unsuccessful.”  He  adds — “ I here- 
with send  three  small  worms  from  the  roots  of  grass  on  the 
river  banks.  I put  the  small  A.  chlorotica  among  them 
simply  on  account  of  its  curious  tail.  Is  it  an  unusual 
malformation  ? ” Two  new  species,  in  addition  to  No.  3,  are 
to  be  recorded  as  the  result : — 

• 7.  Eisenia  rosea , Savigny. 

8.  Octolasium  lacteum , Oerley. 

Mr.  Mayfield  says  (July  18th,  1892) — “I  was  glad  to  hear 
that  the  abnormal  A.  chlorotica  was  something  out  of  the 
common.  I found  it,  and  the  others  of  the  same  species,  at 
the  roots  of  grass  on  the  river  bank — no  trees  near — the  soil 
ordinary  alluvium  of  the  river  valleys — -the  subsoil  chalky. 
The  monstrosity  seems  to  be  common  in  this  spot,  as  I have 
since  then  seen  two  or  three  like  it.  All  the  worms  enclosed 
herewith  were  taken  in  this  place.  I have  an  idea  that  I 
have  enclosed  another  fresh  species.” 
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It  is  such  correspondents  as  Mr.  Mayfield  that  make  the 
work  of  a referee  in  natural  history  a joy.  Almost  every 
consignment  brought  a new  species,  or  some  interesting 
observation,  and  in  the  present  instance  I found  in  addition 
to  Nos.  3,  5,  6 : — 

9.  Lumbricus  rubellus , Hoffmeister 

as  well  as  a variety  of  A.  chlorotica , which  probably  corres- 
ponds with  A.  anatomicus,  Duges.  There  was  also  an 
immature  specimen  of  another  species,  which  I should  be 
disposed  to  refer  to  Bimastus  eiseni,  Levinsen,  for  which  see 
later. 

On  July  25th  Mr.  Mayfield  sent  some  more  specimens, 
which,  however,  added  nothing  new.  He  remarked  in  a 
postscript — “ I shall  make  a special  effort  to  hunt  up  some 
Dendrobeence  next  week.”  The  effort  was  successful,  and  in 
August  I had  the  pleasure  of  recording,  for  the  first  time,  the 
occurrence  of  a tree  worm  in  Norfolk.  A letter  dated  88, 
Stafford  Street,  Norwich,  August  15th,  1892,  contains  these 
remarks : — 

“I  herewith  enclose  a few  more  worms.  In  the  bottom  of 
the  tin  you  will  find  A.  fcetida  from  a manure  heap  at 
Norwich,  and  a couple  of  mature  A.  profuga  (=  O.  lacteum , 
Oerley,  No.  8)  I believe.  The  larger  one  is  from  Karlham, 
and  the  other  from  Costessey  Wood.  In  the  other  box  are  a 
few  small  worms  from  a tree  stump  at  Costessey,  and  as  far 
as  I can  make  out  they  include  two  species — of  Dendrobcetia 
perhaps.”  The  four  species  included,  besides  Nos.  2 and  8 — 

10.  Eisenia  fcetida,  Savigny,  the  well-known  Brand- 

ling, favoured  by  the  angler  for  certain  kinds 
of  fish,  and 

11.  Dendrobcena  arborea , Eisen,  the  true  tree  worm. 

Some  worms  arrived  a few  days  later,  taken  from  a fallen 

tree  at  Caistor.  They  were  examples  of  No.  2 (Z.  castaneus) 
and  No.  11  ( D . arborea).  The  localities  are  given  in  the 
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hope  that  some  other  collectors  may  be  induced  to  seek  for 
similar  and  other  species  in  places  which  have  not  yet  been 
explored.  And  here  it  will  be  of  interest  to  give  some  details 
kindly  supplied  me  by  Mr.  Mayfield,  with  such  slight  altera- 
tions as  are  necessary  to  bring  the  nomenclature  up  to  date. 
The  letter  is  dated  August  22nd,  1892. 

“ I write  for  the  purpose  of  giving  you  the  few  notes  that 
I have  dotted  down  during  the  last  month.  I also  enclose 
two  or  three  small  worms  from  a fallen  and  decayed  gate- 
post at  Colney — L.  terrestris,  Linn.  Common  in  gardens, 
Norwich.  Hedge  banks  at  Earlham — subsoil  chalk.  L.  cas- 
taneus , Sav.  Gardens,  Norwich.  Rubbish  heap,  Thorpe 
(gravel).  Meadow  by  river,  Earlham.  In  rotten  tree  stumps 
at  Costessey,  Colney  and  Stratton  Strawless.  L.  rubellus, 
Hoffm.  Meadow  by  river,  Earlham.  Near  root  of  Alder  tree 
in  meadow,  Colney.  A.  longa,  Ude.  Common,  gardens, 
Norwich.  River  bank  at  Earlham  ; meadow  (on  chalky  soil) 
Colney.  E.  rosea , Sav.  Under  grass  on  river  bank,  Earlham 
(Alluvium  over  chalk).  A.  chlorotica,  Sav.  Rubbish  heap  at 
Thorpe  (loam  over  gravel).  River  bank,  Earlham  (chalk 
subsoil).  Here  many  specimens  have  abnormally  small  tails. 
Near  river  at  Costessey ; root  of  Alder  tree  at  Colney. 
E.  foetida,  Sav.  Common  in  manure  heaps  at  Norwich. 
A.  turgida,  Eisen.  River  bank  at  Earlham.  Hedgebank  at 
Earlham.  O.  lacteum , Oerley.  One  mature  and  one  im- 
mature specimen  under  grass  by  the  river,  Earlham.  One 
mature  specimen  on  the  river  bank  at  Costessey.  D.  arborea , 
Eisen.  Tree  stumps  at  Costessey  and  Stratton  Strawless. 
A.  tetrcedrus , Sav.  Plentiful  in  damp  places.  Under  dead 
leaves,  Costessey  Common.  By  the  river  bank,  Earlham 
and  Costessey.  Ditch  bank,  Colney.” 

An  interesting  postscript — often  the  best  part  of  a gentle- 
man’s as  well  as  of  a lady’s  letter  is  found  here. 

“ I re-open  to  put  with  the  other  worms  a specimen  from  a 
stump  at  Stratton  Strawless.  I thought  it  was  L.  purpureus 
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(=  L.  castaneus ) at  first ; but  it  seems  to  have  the  girdle  too 
much  ahead  for  that  species.-’  It  was  fortunate,  for  it  con- 
firmed my  previous  suspicions,  and  added  definitely  another 
species  to  our  list,  viz. : — 

1 2.  Bimastus  Eiseni,  Lev. 

Mr.  Mayfield’s  desire  to  make  the  county  list  equal  to  that 
of  other  counties  was  now  rapidly  being  realised.  September 
3rd  brought  a new  addition.  “ You  will  find  two  specimens 
in  a box  which  I took  from  my  garden.  I send  them  because 
they  seem  curious  ; one  on  account  of  its  colour,  and  the 
other  because  of  the  abnormal  tail,  similar  to  that  of  A. 
chlorotica  which  I sent  before.  All  the  other  worms  are  from 
a heap  of  garden  refuse  (potato  plants)  at  Earlham.  I believe 
most  of  them  are  L.  purpureus  (—  castaneus)  and  Dendrobcena 
arborea , but  I send  them  hoping  that  you  may  find  something 
else  among  them.”  The  latter  proved  to  be  a near  ally  of 
the  true  tree  worm,  viz. : — 

13.  Dendrobcena  subrubicunda , Eisen. 

“ I was  glad  to  hear  that  my  last  contained  D.  subrubicunda ,” 
wrote  my  kind  correspondent  on  September  9th,  adding,  “ I 
believe  that  makes  thirteen  Norfolk  species  that  I have 
found.  I hope  soon  to  send  another  consignment.”  On 
September  11th  I got  a post  card  as  follows  : — 

“ Have  you  observed  that  the  yellow  fluid  of  D . subrubicunda 
has  an  odour  similar  to  that  of  Hedge  Woundwort  ( Stachys 
sylvatica ) ? Would  you  kindly  tell  me  in  what  kind  of  locality 
I am  most  likely  to  find  L.  rubescens , Friend ; as  I should 
very  much  like  to  add  Norfolk  to  its  known  list  of  habitats.” 
This  worm  had  been  recently  described  by  me  as  new  to 
science.  Later  research,  however,  showed  that  it  had  been 
imperfectly  described  before  by  Savigny  as  Enterion  festivum, 
and  then  lost  to  view.  My  reply  drew  from  Mr.  Mayfield  on 
the  17th  an  interesting  letter,  reporting  the  addition  of  this 
worm,  together  with  a variety  of  Allurus  which  is  worthy  of 
record. 
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“ I herewith  enclose  a few  worms  which  I found  to-day. 
The  two  specimens  loose  in  the  moss  appear  to  me  to  be 
L.  rubescens.  Friend.  I found  them  in  the  soil  under  cow- 
dung  in  a meadow  at  Colney  (sub-soil  chalky).  The  chip  box 
contains  worms  from  Old  Lakenham,  near  Norwich,  and  these 
include  a few  tree  worms  and  some  Allurus.  Of  these  latter 
I believe  some  are  var.  luteus,  Friend  (subsoil,  gravel  and 
clay).”  I found  specimens  of  D.  arborea,  L.  castaneus,  E.  rosea , 
variety  lacteus  of  Allurus  and 

14.  Lumbricus  rubescens , Friend  (=  Enterion  festivum , 
Sav.). 

When  I reported  the  latter  Mr.  Mayfield  replied,  “I  should 
imagine  L.  rubescens  is  plentiful  here.  I found  those  two 
under  the  first  cow-dung  I came  across  after  entering  the 
meadow.  As  far  as  I can  make  out  L.  terrestris  appears  to 
be  as  plentiful  as  A.  longa  here,  only  the  former  is  found  in 
drier  places  than  the  latter.  L.  rubellus  seems  to  be  scarce. 
I herewith  enclose  a large  number  (over  100)  of  small  worms 
from  rotten  wood  and  decaying  vegetable  matter  from  a wood 
by  the  river  at  Costessey.  The  river  has  a very  muddy 
bottom,  and  frequently  overflows  its  banks,  leaving  great 
beds  of  ooze.  I am  afraid  that  most  if  not  all  of  the  worms 
are  D.  arborea , but  I send  the  lot,  being  afraid  to  take  any 
from  them,  as  I might  take  something  else  as  well.” 

These  notes  on  Annelid  bionomics  are  very  valuable,  the 
more  so  as  I have  rarely  met  with  a naturalist  who  has 
attended  to  such  matters.  There  were  no  fewer  than  four 
species  of  worms  in  this  large  collection,  but  I unfortunately 
omitted  to  record  their  relative  numbers.  They  consisted  of 
D.  arborea , D.  subrubicunda,  B.  eiseni , and  L.  castaneus ; 
worms  which  have  a close  resemblance  to  each  other  in  size 
and  colour  as  well  as  in  habits  of  life. 

My  final  letter  from  this  most  admirable  correspondent  is 
dated  October  31st,  1892.  “ I expect  yofl  begin  to  think  that 

I am  tired  of  worm-hunting,  but  it  is  not  so.  I have  made 
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one  or  two  excursions  lately  but  have  so  far  not  been  success- 
ful in  finding  anything  that  I have  not  already  sent  you. 
To-day  I found  L.  terrestris , L.  rubellus,  A.  chlorotica , and 
A.  mucosa  (=:  E.  rosea ) on  Household  Heath  (soil,  sand  and 
gravel,  covered  with  turf),  and  L.  purpureas  (=  castaneus ) 
and  A.  turgida  under  moss  on  a hedge-bank  at  Rackheath 
(sandy  loam).  To  tell  you  the  truth,  I begin  to  feel  a bit 
disappointed  in  not  finding  A.  celtica , I).  Bceckii , D.  constricta , 
and  A.  lactea.  I think  I ought  to  get  at  least  two  of  them. 
A damp  county  like  Norfolk  ought  to  produce  a larger 
number  of  species  than  the  fourteen  I have  found.  Do  you 
not  think  so  ? ” And  thus  our  correspondence  closed  tor 
1892. 

I resided  for  some  time  in  the  adjoining  county  of  Suffolk 
several  years  after  this,  but  my  attention  was  at  the  time 
diverted  from  the  study  of  these  interesting  subjects,  and  it 
was  not  till  I went  to  Sutton  in  1911  that  I was  able  to  do 
anything  further  in  the  matter.  Meanwhile  no  one  had  come 
forward  to  fill  Mr.  Mayfield’s  place,  and  a blank  of  nearly  20 
years  intervenes.  My  researches  resulted  in  the  discovery  of 
one  additional  earthworm,  viz. : — 

15.  Oclolasium  gracile,  Oerley. 

The  curious  point  is  that  this  worm,  which  has  elsewhere 
only  been  taken  very  sparingly — usually  one  individual  in 
each  locality — was  here  the  dominant  type  of  Allolobophora. 
It  abounded  near  the  eel-traps,  and  by  the  landing-stage  at 
the  Laboratory,  and  when  first  taken  was,  on  account  of  its 
abundance,  mistaken  for  A.  caliginosa.  A tin  canister  found 
floating  on  the  Broad,  left  by  anglers,  contained  about  fifty 
specimens  of  L.  terrestris  adult  and  in  good  condition,  but 
weakened  by  having  been  kept  some  time  in  confinement 
without  food.  I do  not  know  where  they  had  been  originally 
taken. 

The  season  of  1911  was  remarkable  for  its  long-continued 
drought,  and  even  in  the  Broads  worms  were  exceedingly 
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scarce.  I found  Allolobophora  turgida  rare,  but  L.  rubellus , 
A.  chlorotica  and  Allurus  were  plentiful.  In  an  old  tree- 
stump  I found  D.  arborea  and  a specimen  of  B.  eiseni  was 
taken  under  a decaying  tree  trunk  at  Calthorpe.  This  is  the 
extent  of  our  knowledge  of  the  earthworms  in  Norfolk. 

I sought  in  vain  for  that  well-known  and  widely  distributed 
water-worm,  Lumbriculus  variegatus,  0.  F.  Muller,  while  at 
Sutton,  and  should  not  now  be  able  to  report  it  for  Norfolk 
but  for  the  happy  circumstance  that  in  March,  1893,  I 
received  three  specimens  from  Mr.  Mayfield  taken  from  a 
ditch  at  Colney.  This,  as  far  as  I can  remember,  was  his 
last  communication;  and  I wish  here  to  pay  a hearty  tribute 
to  him  for  the  valuable  service  he  rendered  to  the  natural 
history  of  Norfolk. 

While  working  at  the  Sutton  Broad  Laboratory  I gave 
special  attention  to  the  smaller  forms  of  Annelids,  such  as 
can  only  be  determined  by  the  use  of  a microscope.  Owing 
to  the  long  drought  nearly  all  the  ponds,  ditches  and  runnels 
were  dry,  and  as  a consequence  aquatic  forms  were  rare.  A 
day  spent  at  Yarmouth  with  a view  to  learning  what 
estuarine,  marine,  or  brackish  water  forms  existed,  and  how 
far  inland  they  could  be  discovered,  was  an  absolute  blank. 
Not  a single  specimen  of  any  kind  was  to  be  obtained  owing 
to  the  drought.  On  the  shores  of  the  Broad,  where  the  soil 
was  sufficiently  damp  to  enable  Annelids  to  survive,  we  met 
with  some  interesting  forms,  but  it  was  very  disappointing  not 
to  be  able  to  secure  any  representatives  of  the  Aeolosomatidce, 
and  only  two  of  the  Naididce.  Of  the  Tubificidce  only  two 
species  were  found,  and  the  greater  part  of  my  time  was 
spent  in  working  out  the  Enchytrceidce. 

The  most  abundant  worm,  especially  among  the  vegetation 
in  the  running  waters  is  Slylaria  (=  Nats)  lacustris,  Linn. 
The  generic  name  Stylaria , as  well  as  the  specific  name 
proboscidea  which  is  often  used  instead  of  lacustris , each 
point  to  the  most  striking  peculiarity  which  this  Annelid 


REV.  H.  FRIEND  ON  SOME  NORFOLK  ANNELIDS. 


403 


possesses.  The  prostomium  is  drawn  out  into  a long  style  or 
proboscis,  which  often  equals  ten  or  a dozen  of  the  body 
segments  in  length.  A few  other  Maids  have  similar  snouts, 
but  no  British  species  can  be  mistaken  for  this.  The  worm 
is  about  15-20  mm.  in  length,  and  if  kept  in  a glass  its 
graceful  movements  can  be  easily  observed.  It  is  widely 
distributed  in  Great  Britain,  Europe,  and  America. 

The  other  Maid,  found  among  vegetation  in  the  dykes 
along  with  Stylaria  was  Paranais  littoralis , O.  F.  Muller.  It 
has  no  hair-like  or  capilliform  setse,  and  is  destitute  of  a 
proboscis.  What  is  known  as  the  cephalization  extends  to  the 
end  of  the  third  setigerous  segment.  The  head  is  rounded, 
the  setse  forked,  and  the  segments  number  about  50. 

The  Tubificidce  were  represented  by  two  species,  but  they 
were  found  only  in  one  place  in  a dyke  running  through 
fields  behind  the  Laboratory.  One  of  these  was  Limnodrilus 
udekemianus , Claparede,  a well-known  and  widely-distributed 
form.  The  other  was  either  the  true  Tubijex  ( T . tubifex , 
Muller)  or  a very  similar  worm  which  is  more  common,  and 
has  up  till  the  present  constantly  been  confused  with  it. 
Since  I was  at  Sutton  my  attention  has  been  largely  devoted 
to  this  subject.  (See  J.R.M.S.,  June,  1912.) 

The  white  worms  or  Enchytrceids  of  Sutton  proved  to  be 
both  numerous  and  interesting,  and  much  remains  to  be  done 
in  this  group  in  Norfolk.  I do  not  know  that  any  single 
species  of  Encliytrceicl  has  ever  yet  been  recorded  for  this 
county,  except  as  the  result  of  my  recent  researches.  I have 
given  particulars  of  some  of  my  results  in  papers  read  before 
the  Microscopical  Society  and  elsewhere,  and  yet  have  certain 
details  to  work  out  before  my  task  can  be  completed.  The 
JEnchytrceids  fall  into  two  groups.  (1)  Those  with  red  blood, 
frequently  found  on  the  sea  shore  and  in  brackish  water,  and 
including  Pachyclrilus  or  Lumbricillus , alluded  to  at  the 
beginning  of  this  paper,  together  with  Marionina.  (2)  Those 
with  colourless  blood,  including  Henlea,  Enchytrceus , Fridericia 
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and  several  other  genera.  We  did  not  find  a single  specimen 
of  Pachydrilus  or  Marionina  either  at  Sutton,  at  Yarmouth, 
or  at  any  other  place  in  1911.  It  is  certain  that  many  species 
exist,  and  the  estuaries  and  oozy  places  on  the  coast  of 
Norfolk  would  richly  reward  the  investigator. 


The  second  group,  with  colourless  blood,  is  rich  in 
species,  and  here  as  elsewhere  the  genus  Fridericia  takes  the 
lead.  On  one  occasion  I took  up  a small  quantity  of  mould 
from  the  neighbourhood  of  the  eel-traps  and  counted  the 
specimens.  No  fewer  than  six  specimens  of  Fnchytrceid  were 
present,  and  of  these  five  were  Fridericias.  The  results  were 
as  follows : — 

Fridericia  bisetosa,  Lev. 

„ sp.  nov. 

,,  microcara,  Friend 

Bucliholzia  fallax,  Mich. 

Fridericia  michcelseni , Bret. 

,,  bulbosa,  Rosa 


Total 


1 

1 

1 

2 

8 

11 


24 


Fridericias 


22 


I have  named  one  species,  F.  microcara , and  have  described 
it  in  the  J.R.M.S.,  February,  1912.  It  has  a little  brain  in 
comparison  with  the  size  of  its  body,  and  the  spermathecse 
have  many  glands  or  diverticula.  Another  new  British 
species  I have  not  yet  named,  as  it  may  possibly  be  known 
to  the  continental  authorities  whose  works  I have  not  yet 
had  time  to  consult  in  detail.  F.  michcelseni,  F.  bulbosa , 
Bucliholzia  fallax,  Fnchytraius  pellucidus,  F.  bisetosa,  F.  ralzeli, 
F.  polychceta,  and  F.  lobifera,  found  here,  are  widely  distributed. 
I found  also  Henlea  nasuta,  which  is  fairly  common,  and 
Henlea  rosai,  which  together  with  Fnchytrceus  minimus,  Bret, 
is  at  present  known  for  only  one  or  two  other  British 
localities. 
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While  these  notes  do  not  entirely  exhaust  the  subject  they 
give  a fair  idea  of  our  present  knowledge  of  Norfolk  Oligo- 
chsets  and  may  serve  as  a basis  tor  future  research.  I 
conclude  with  a list  of  known  species  arranged  in  the  order 
usually  followed  by  the  best  authorities. 

Known  Norfolk 


I.  & 10L0S0MATID2E . 
None. 

II.  NAID1DJE. 

Baranais  littoralis , O.F.M. 
Stylaria  lacustris,  Linn. 

III.  TUB1FICIDJE. 

Tuhifex  tubifex,  Muller,  (or 

Ilyodrilus). 

Limnodrilus  udekemianus, 

Clap. 

IV.  L UMBR1 C UL1DJE. 
Lumbriculus  variegatus, 

Muller. 

V.  EN CHY TBJS1 BAE. 
Henlea  nasuta,  Eisen. 

,,  rosai,  Bretscher. 
Buchholzia  fallax,  Mich. 
Lumbricillus  subterraneus, 
Vejd. 

LumbricilLus  evansi,  or 
sp.  nov. 

Enchytrceus  pellucidus , 

Friend. 

Enchytrceus  minimus , Bret. 
Fridericia  bulbosa,  Rosa. 

„ bisetosa,  Lev. 

,,  lobifera,  Vejd. 

,,  michcelseni , Bret. 


Oligoch^ts. 

Fridericia  polychceta,  Bret. 

,,  ratzeli,  Eisen. 

„ microcara,  Friend 

(new). 

,,  species  not  deter- 

mined (new). 

VI.  LUMBBICIDsE. 

Allurus  tetrtedrus,  Sav. 

,,  ,,  var.  luteus, 

Friend. 

Eisenia  foetida,  Sav. 

„ rosea,  Sav. 
Allolobophora  longa,  Ude. 

,,  turgida,  Eisen. 

Aporrectodea  chlorotica,  Sav. 
» „ var. 

anatomicus,  Duges. 
Dendrobcsna  subrubicunda , 
Eisen. 

Dendrobcsna  arbor ea,  Eisen. 
Bimastus  eiseni,  Lev. 
Octolasium  lacteum,  Oerley. 

,,  gracile,  Oerley. 

Lumbricus  castaneus,  Sav. 

„ ruhellus,  Hoff. 

,,  festivus,  Sav. 

{ — rubescens,  Friend) 
Lumbricus  terrestris,  Linn. 
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IX. 

MIGRATION  AND  OTHER  ORNITHOLOGICAL  NOTES 
FROM  LOWESTOFT  DISTRICT,  JUNE  30th,  1910,  TO 
JUNE  30th,  1911. 

By  Cl4ud  B.  Ticehurst,  M.A.,  M.R.C.S.,  M.B.O.U. 

Read  26th  March , igi2. 

Mistle  Thrush  ( T.  viscivorus). — A movement  of  this  species 
was  noticed  on  October  4th  and  18th  ; the  birds  were  coasting 
southwards,  on  the  latter  day  30  or  40  were  seen  in  the  space 
of  an  hour. 

Song  Thrush  (T.  tnusicus). — There  was  a passing  increase 
on  September  23rd;  on  October  17th  several  Thrushes  of  the 
continental  race  ( T . musicus  musicus)  had  arrived,  and  there 
was  an  increase  the  following  day,  followed  by  further  arrivals 
on  25th,  27th,  31st,  and  November  1st.  An  arrival  of  Thrushes 
was  noted  at  Yarmouth  on  January  18th. 

Redwing  (T.  iliacus). — A few  were  noted  in  Yarmouth  on 
October  13th ; on  and  after  the  20th  some  were  noted  around 
Lowestoft,  and  on  November  3rd  a great  many  were  seen  at 
Claxton.  On  November  8th  many  were  noted  as  arriving  at 
Yarmouth,  and  on  December  12th  and  January  26th  some 
came  from  the  north  and  settled  on  the  Yarmouth  Denes. 
On  March  31st  many  were  heard  passing  over  Lowestoft  in 
the  night.  There  were  still  a good  many  here  on  April  14th. 

Fieldfare  (71  pilaris). — On  November  3rd  at  Claxton  two 
or  three  were  seen,  and  on  the  16th  many  in  the  marshes 
near  Lowestoft.  On  March  3rd  three  were  seen  coasting 
north,  and  on  April  14th  a few  were  still  here.  Unlike  the 
Thrush  and  Blackbird  this  species  and  the  Redwing  were 
seldom  seen  in  the  coastal  bushes  on  first  arriving. 


MIGRATION  AND  OTHER  ORNITHOLOGICAL  NOTES. 


407 


Blackbird  ( T . merula). — An  increase  was  noted  on  Septem- 
ber 22nd  ; there  were  fewer  the  next  day.  On  October  11th 
one  was  reported  to  me  to  have  alighted  on  a drifter  by  the 
Outer  Dowsing  L.V.,  and  on  the  18th  there  was  an  arrival  of 
this  species ; on  the  21st  some  were  noted  on  passage  in 
Yarmouth,  and  there  were  further  arrivals  here  on  25th,  27th, 
and  31st.  A further  arrival  at  Yarmouth  was  reported  on 
November  8th. 

Ring  Ouzel  ( T torquatus). — Single  passing  migrants  were 
seen  on  September  19th  and  May  8th. 

Wheatear  ( Saxicola  cenanthe).— The  first  birds  of  passage 
here  were  noted  on  September  3rd,  and  from  this  date  on  a 
few  were  seen  as  passing  migrants  nearly  every  day,  but  on 
the  14th  a “rush”  arrived,  and  during  the  next  few  days  this 
species  was  very  numerous  ; the  numbers,  however,  had  much 
diminished  by  the  20th,  after  which  only  odd  birds  were  seen 
each  day.  During  October  stragglers  continued  to  pass  along 
on  several  days  up  to  the  16th,  and  the  last  was  seen  on 
November  1st.  In  the  spring  the  first  birds  were  seen  on 
April  1st;  the  cold  weather  on  3rd — 6th,  however,  stopped 
further  arrivals.  On  17th  and  ISth  there  were  further 
arrivals,  and  a few  were  seen  each  day  until  the  30th,  when 
there  was  a noticeable  increase ; a few  were  seen  on  passage 
each  day  up  to  May  5th,  after  which  day  only  odd  stragglers 
were  noted,  the  last  on  May  17th  and  June  6th.  Compared 
with  the  autumn  very  few  were  seen  in  spring. 

Whinchat  (Pratincola  rubetra ). — Passing  migrants  were 
seen  on  August  30th,  September  8th,  14th,  18th  and  20th ; 
on  the  latter  day  also  an  increase  was  noted  further  south 
(Orfordness) ; after  this  only  odd  ones  were  seen,  and  the  last 
on  24th.  This  species  was  never  seen  in  numbers,  and  was 
not  seen  at  all  on  the  spring  passage. 

Stonechat  ( P . rubicola). — It  is  difficult  to  be  certain  of  any 
migration  of  this  species  as  several  pairs  nest  on  our  Denes  and 
some  winter  there.  At  all  events  there  was  no  great  passage. 
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Redstart  ( Ruticilla  phoenicurus). — The  Redstarts  arrived 
in  a “rush”  on  September  14th,  on  which  day  they  were  also 
noted  at  Yarmouth ; the  numbers  rapidly  decreased,  and  by 
the  16th  only  a few  were  to  be  seen,  and  up  to  the  23rd  odd 
birds.  On  the  18th  one  was  taken  in  a boat  by  the  South 
Ower  Buoy.  The  last  was  seen  on  October  3rd.  On  the 
spring  passage  this  species  was  not  met  with.  The  breeding 
birds  were  in  their  haunts  by  April  22nd  (Fritton).  On  May 
14th  one  was  taken  on  a boat  off  this  coast. 

Black  Redstart  ( R . titys). — Two  seen  on  the  cliffs  on 
November  23rd  feeding  on  beetles,  etc.,  on  plough:  one  was 
an  adult  male.  One  was  seen  at  Yarmouth  on  January  19th. 
At  the  end  of  March  there  was  quite  a movement  of  this 
species  ; one  on  28th,  two  on  29th,  one  on  April  1st,  two  on 
2nd  (one  an  adult  male) , one  also  at  Yarmouth  on  this  date, 
and  another  there  on  12th,  two  or  three  here  on  15th,  another 
on  19th,  another  on  24th,  which  was  still  there  on  26th. 
These  birds  at  the  most  remained  only  a day  or  two. 

Red-spotted  Bluethroat  ( Cyanecula  suecica).— Two  were 
seen  on  Sept.  1 6th  and  again  on  the  1 7th.  These  were  probably 
the  same  birds  and  had  very  likely  come  in  on  the  14th  with 
the  Redstarts  and  Pied  Flycatchers,  but  I had  not  previously 
worked  the  piece  of  land  where  they  were,  which  was  a piece 
of  the  Denes  where  some  gorse  had  been  burnt  and  where  an 
open  space  favourable  for  them  to  seek  beetles  in  was  left. 
It  may  be  noticed  that  on  the  16th  also  there  were  some 
continental  Robins  and  White  Wagtails  ; one  was  taken  at 
Yarmouth  on  the  18th.  Another  Bluethroat  at  Lowestoft  on 
the  20th. 

Robin  ( Erithacus  rubecula). — On  September  14th  some  of 
the  continental  race  ( E . rubecula  rubecula ) were  seen.  On 
this  day  also  it  will  be  noticed  that  the  Redstarts  and  Pied 
Flycatchers  arrived.  More  were  seen  on  the  16th,  and  on 
these  same  days  the  same  species  were  seen  at  Yarmouth. 
A further  arrival  of  continental  birds  occurred  on  November 
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1st,  on  which  day  also  an  arrival  of  continental  Thrushes 
took  place ; and  about  the  same  date  continental  Robins 
arrived  at  Yarmouth.  On  the  return  migration  one  of  the 
continental  form  was  seen  on  April  13th.  Of  movements  of 
the  British  race  it  is  hard  to  be  certain,  as  a fair  number,  of 
course,  are  always  to  be  seen. 

Nightingale  ( Daulias  luscmia). — One  was  heard  at  Fritton 
on  April  18th.  Our  breeding  birds  were  first  seen  on  April 
30th,  and  they  at  once  settled  down  in  their  nesting  quarters  ; 
no  passage  birds  were  noted. 

Common  Whitethroat  ( Sylvia  cinerea). — A few  had  arrived 
on  passage  on  September  16th;  these  at  once  passed  on. 
The  first  in  spring  was  seen  on  April  18th,  a few  were  noted 
on  passage  on  April  26th  and  27th,  and  on  the  30th  there 
was  a distinct  influx  which  seemed  to  populate  the  neigh- 
bourhood, as  they  were  generally  distributed  in  their  haunts 
by  May  8th  ; on  the  25th  one  pair  were  feeding  young.  As 
far  as  could  be  noted  only  a few  passage  birds  were  seen,  but 
it  was  difficult  to  be  sure,  as  several  pairs  breed  on  the 
Denes. 

Lesser  Whitethroat  (A.  currucd). — A few  arrived  on 
passage  on  September  19th,  on  which  date  they  were  also 
noted  on  passage  at  Orfordness.  Several  arrived  on  April 
30th,  and  although  odd  ones  were  seen  on  subsequent  days, 
it  is  hard  to  be  sure  that  they  were  on  passage. 

Blackcap  (.9.  atncapilld). — A few  arrived  on  passage  on 
September  14th  with  the  other  “ warblers  ” ; one  was  seen  on 
October  31st,  on  which  day  there  was  an  increase  of  Black- 
birds and  Thrushes.  I have  noticed  before  that  odd  Black- 
caps appear  on  the  east  coast  late  in  the  autumn  with  the 
Turdidse  (viz.,  October  18th  and  19th,  1909,  Holderness 
coast,  Yorks)  In  the  spring  this  species  was  not  noted  on 
passage,  but  they  had  arrived  in  their  breeding  haunts  by 
May  8th. 
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Garden  Warbler  (S.  /wrtensis). — A few.  had  arrived  on 
passage  on  September  14th  and  some  more  on  19th.  An 
odd  one  was  seen  on  October  18th,  on  which  day  there  was 
an  influx  of  Thrushes  and  Blackbirds.  This  species  was  not 
noticed  on  passage  in  spring,  but  had  arrived  in  its  breeding 
quarters  by  May  loth. 

Dartford  Warbler  ( Melizophilus  undatus  dartfordiensis). 
— Up  to  the  present  I have  not  been  able  to  find  this  species 
anywhere  on  the  Suffolk  coast.  When  Sir  Edward  Newton 
lived  here  it  was  certainly  found  in  one  or  more  localities 
not  far  distant,  but  since  then  ( i.e .,  about  twenty  years  ago) 
much  of  the  gorse  on  the  commons  has  been  destroyed. 
The  latest  record  I have  of  the  bird  is  one  seen  near 
Aldeburgh  about  four  or  five  years  ago. 

Gold  Crest  (. Regulus  cristatus). — On  September  15th  two 
were  taken  on  a boat  35  miles  N.  of  Lowestoft,  outside  the 
Leman  and  Ower  Long  Shoal.  They  belonged  to  the  British 
race  (B.  cristatus  anglorum).  On  the  20th,  the  first  was  seen 
on  the  Denes,  and  from  thence  onwards  a few  were  seen 
nearly  every  day  up  to  the  end  of  October  ; on  October  10th, 
13th,  and  November  4th,  migrants  were  noted  at  Yarmouth, 
on  the  two  latter  days  in  some  numbers.  Owing  to  lack  of 
a “ concentration  area,”  it  was  difficult  to  tell  when  any 
rushes  occurred,  but  on  several  days  during  October  passing 
birds  were  seen  in  gardens  in  the  town.  In  the  spring, 
numbers  appeared  at  Yarmouth  on  March  30th  and  April 
20th,  and  there  was  an  influx  here  on  April  14th.  All  those 
examined  by  me  belonged  to  the  British  race. 

Chiffchaff  ( Phylloscopus  rufus). — For  some  reason  the 
ChiffchafF  appears  to  be  a very  scarce  breeding  visitor  to  our 
neighbourhood  ; only  one  was  seen  for  certain  on  migration, 
viz.,  on  Sept.  23rd. 

Willow  Wren  ( Ph . trochilus). — A few  appeared  on  Sept. 
19th,  but  quickly  passed  on  ; this  and  the  Chiffchaff  are  two 
of  the  few  species  which  sing  during  their  autumnal  migra- 
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tion.  This  species  was  not  so  numerous  as  I should  have 
expected  in  the  autumn  migration,  perhaps  this  was  more 
apparent  than  real,  as  in  the  case  of  Gold  Crest,  and  due  to 
lack  of  “ concentration  area.”  In  the  spring,  the  first  was 
heard  on  April  14th,  about  which  date  the  first  few  evidently- 
arrived  ; there  was  a further  arrival  on  April  22nd  and  30th, 
but  no  great  number,  some  of  these  passed  on;  on  May  15th 
six  were  brought  in  to  me  which  had  been  caught  on  a boat 
some  miles  out  from  here. 

Reed  Warbler  ( Acrocephalus  streperus). — Still  some  in 
their  haunts  on  September  23rd  ; some  singing  on  the  20th  ; 
none  had  arrived  by  April  30th. 

Sedge  Warbler  (A.  phragmitis). — Not  seen  on  autumn 
migration.  Had  arrived  numerously  in  haunts  by  April  30th. 

Hedge  Accentor  ( Accentor  modularis). — This  is  another 
species  of  which  it  is  difficult  to  be  sure  of  its  movements. 
There  was  a distinct  passing  increase  on  September  19th  and 
again  on  21st  and  28th,  but  no  further  movements  were  for 

I certain  detected.  The  only  migrant  specimen  examined 
belonged  to  the  British  race  ( A . modularis  occidenlalis). 

Bearded  Reedling  ( Panurus  biarmicus).  — Although  I 
strongly  suspect  that  this  bird  still  occurs  in  one  spot  not 
far  distant  from  Lowestoft,  up  to  now  I have  not  met 
with  it. 

British  Long-tailed  Tit  ( Acredula  c.  rosea). — A flock 
working  south  along  the  Denes  on  October  19th  and  25th  ; 
a flock  going  south  was  seen  at  Yarmouth  on  November  10th. 

Continental  Great  Tit  ( Pams  major  major).- — The  first 
migrants  were  seen  on  the  Denes  on  October  1st;  on  the 
10th,  migrant  flocks  were  seen  in  the  Park  at  Yarmouth  ; 
after  the  N.E.  gale  of  October  13th  and  14th  four  specimens 
were  found  on  the  tide-mark;  on  the  19th  numbers  mixed 
with  Greenfinches  and  in  flocks  by  themselves  were  passing 
down  the  coast  from  north  to  south  in  the  early  morning; 
on  the  21st  numbers  were  again  noted  at  Yarmouth,  and  on 
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November  1st  a flock  of  about  20  were  seen  to  arrive  on  the 
Yarmouth  Denes  from  over  the  sea  from  the  N.E.  On 
November  7th  and  22nd  a flock  was  seen  at  Yarmouth, 
passing  from  north  to  south.  All  the  birds  which  I was  able 
to  examine  belonged  to  the  Continental  race. 

In  the  spring,  migrants  were  seen  on  February  26th 
and  March  18th  ; on  April  1st  and  2nd  a flock  was  seen 
flying  north  along  the  Denes  and  passing  migrants  were 
observed  on  the  9th,  17th,  and  22nd.  No  birds  on  spring 
passage  were  examined,  and  so  it  is  impossible  to  say  to 
which  race  they  belonged. 

British  Cole  Tit  (P.  ater  britannicus). — First  migrants 
had  arrived  on  September  25th,  further  migrants  were 
observed  on  October  1st,  20th,  and  23rd,  but  no  great 
numbers  at  any  time. 

British  Willow  Tit  (P,  atricapillus  kleinschmidti). — I 
obtained  a single  bird,  the  first  recorded  from  Suffolk,  in  a 
coastal  hedge  on  October  17th;  it  was  with  several  Great  and 
Blue  Tits,  and,  I think,  was  a migrant. 

British  Blue  Tit  (P.  c<zruleus  obscurus). — The  first 
migrants  were  noted  on  September  17th  and  24th  ; migrant 
parties  were  seen  in  the  town  of  Yarmouth  on  October  10th. 
On  the  18th  I noticed  some  on  the  denes,  and  on  the  next 
day  quite  a number  were  flying  along  the  denes  steadily  to 
the  south,  mostly  mixed  up  with  flocks  of  Linnets,  and  on 
Nov.  22nd  some  were  observed  at  Yarmouth,  passing  south. 

Common  Wren  ( Troglodytes  parviilics), — An  increase  in 
numbers  was  noted  on  October  18th  and  November  1st;  on 
both  days  it  was  noted  that  there  was  also  a large  arrival  of 
continental  Song  Thrushes.  Small  movements  of  this 
species  are  difficult  to  observe,  as  there  are  a certain  number 
of  residents  alwa3rs  to  be  seen. 

White  Wagtail  ( Motacilla  alba). — Three  or  four  were  seen 
on  September  16th,  on  which  day  also  some  continental 
Robins  were  detected. 
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Pied  Wagtail  (M.  lugubris). — Some  moving  along  to  the 
south  on  September  28th,  and  a single  bird  seen  coasting  to 
the  south  with  the  migrant  “ finch”  flocks  on  October  19th. 
On  March  22nd  one  was  seen  coasting  to  the  north.  This 
species  almost  entirely  leaves  us  for  the  winter,  only  an  odd 
bird  being  seen  occasionally  at  that  season. 

Grey  Wagtail  (M.  melanope). — A passing  migrant  seen  on 
September  20th,  and  several  were  noted  at  Yarmouth  on 
November  9th.  Some  spend  the  winter  in  the  neighbour- 
hood. 

Yellow  Wagtail  ( M . ran). — This  species  was  not  seen  on 
migration  ; a few  still  in  their  haunts  by  September  12th. 
Some  had  arrived  at  their  nesting  places  by  April  22nd. 

Meadow  Pipit  (Anlhus  pratensis). — The  first  migrants  were 
seen  on  September  11th  and  13th,  when  a fair  number  had 
arrived,  and  a further  migration  took  place  on  the  15th, 
when  great  numbers  were  present.  On  the  18th  I saw  some 
depart  to  east  over  the  sea.  This  species  continued  to  be 
numerous  till  the  22nd,  arrivals  and  departures  perhaps 
going  on  each  day.  On  the  26th  there  was  a further 
increase,  some  passed  on  to  the  south,  and  to  the  end  of  the 
month  they  were  numerous  ; on  the  29th  some  were  observed 
coasting  to  the  south.  By  October  3rd  most  had  passed  on, 
but  there  were  further  migrations  on  October  11th,  12th, 
15th,  and  19th,  when  flocks  were  again  seen  flying  south. 
The  last  influx  noticed  was  on  October  25th.  In  the  spring 
the  first  influx  was  noted  on  March  28th  and  a further 
increase  on  April  1st.  On  the  2nd  and  13th  some  were  seen 
coasting  to  the  north.  There  was  a further  increase  on 
the  16th. 

Rock  Pipit  (A.  obscurus). — On  October  11th  two  or  three 
passing  migrants  were  noted,  and  one  was  seen  on  November 
6th;  on  the  17th  two  passing  along  to  the  south  at 
Yarmouth.  A passing  migrant  Was  seen  on  March  12th  and 
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two  more  on  April  1st.  This  species  appears  to  be  a scarce 
migrant  here,  the  coast  being  unsuitable  to  its  require- 
ments, and  the  birds  very  quickly  pass  on. 

Redbacked  Shrike  (Latiius  collurio)  — A passing  migrant 
was  seen  on  May  7th  and  on  the  15th.  One  of  a pair  which 
eventually  nested  here  arrived  on  May  22nd. 

Waxwing  ( Ampelis  garrulus). — I heard  of  one  being  shot 
in  Yarmouth  on  December  15th. 

Spotted  Flycatcher  ( Muscicapa  grisola). — It  is  not  easy 
to  be  sure  of  the  migrations  of  this  species  as  so  many  nest 
in  the  neighbourhood.  A few  arrived  with  the  “ rush  ” of 
birds  on  September  14th,  and  up  to  the  23rd  odd  birds  were 
seen.  The  first  arrivals  in  spring  were  noted  on  May  13th- 
presumably  a pair,  and  another  local  pair  arrived  on  the 
22nd. 

Pied  Flycatcher  (M.  atricapilla ). — One  of  the  most 
interesting  events  in  the  autumn  migration  was  the  “ rush  ” of 
Pied  Flycatchers  on  September  14th,  together  with  Redstarts, 
etc.  They  were  mostly  in  the  coastal  plantations,  gardens, 
etc.,  though  I saw  at  least  one  four  miles  inland.  The  next 
day  there  were  still  several  about,  both  here  and  at 
Yarmouth,  and  a few  were  seen  up  till  the  19th,  when  the 
last  was  noted.  On  May  14th  one  was  caught  on  a boat 
some  miles  off  Lowestoft,  and  the  next  day  I saw  one  here, 
and  three  were  seen  at  Yarmouth  also  on  the  14th. 

Swallow  (Hirundo  rustica). — After  about  September  3rd 
there  was  a very  marked  decrease  in  the  numbers  of  those 
which  had  been  bred  here,  only  a few  being  seen  each  day. 
From  the  20th  there  was  a decided  passage  of  birds  from 
further  north,  coasting  south,  nearly  every  day  to  the  end  of 
the  month.  A few  were  noted  coasting  to  the  south  on 
October  5th  and  18th,  and  the  last,  with  the  large  “ finch  ” 
migration  on  the  19th.  In  the  spring  the  first  was  seen  on 
April  16th,  and  the  next  day  an  odd  one  or  so  was  seen 
coasting  to  the  north,  and  the  first  one  is  recorded  from 
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Yarmouth.  After  this  date  a few  were  noted  every  day,  but 
there  was  no  marked  increase  until  May  1st,  after  which 
date  they  were  generally  distributed.  Passing  migrants  were 
coasting  north  on  May  15th,  and  a nest  contained  three  eggs 
on  the  18th. 

House  Martin  ( Chelidon  urbica). — By  mid-September  a 
great  diminution  in  numbers  of  local  birds  had  taken  place, 
and  from  then  onwards  to  the  end  of  the  month  passing 
migrants  were  noted  coasting  southwai’ds.  Further  passing 
migrants  to  the  south  were  seen  on  October  3th,  4th,  and 
9th.  In  the  spring  the  first  was  seen  on  April  30th,  but  up 
to  May  6th  only  single  birds  were  seen,  on  the  8th  there  was 
a distinct  but  small  arrival  ; on  the  13th  there  was  another 
increase  in  numbers,  and  the  next  day  a pair  were  observed 
building,  a further  arrival  of  local  birds  took  place  on  the 
1 5th.  The  district  evidently  was  populated  gradually,  for 
another  colony  arrived  later  and  began  building  on  the  27th. 

Sand  Martin  ( Cotile  riparia). — Birds  were  noticed  collect- 
ing for  passage  on  August  20th ; early  in  September  a 
diminution  in  local  birds  was  noticed,  though  some  were  still 
,in  the  nest  on  September  8th  ; on  the  18th,  27th,  29th  and 
October  3rd  some  were  noted  coasting  to  the  south.  The 
arrival  in  spring  was  not  satisfactorily  observed,  as  to  do  this 
one  must  constantly  visit  the  colonies  and  also  favourite 
sheets  of  water  over  which  this  species  is  in  the  habit  of 
congregating  to  feed  ; numbers  had  arrived  by  April  30th. 

Goldfinch  ( Carduelis  elegans ). — Two  were  seen  coasting  to 
the  south  on  October  7th  and  again  two  on  November  20th. 

Siskin  ( Carduelis  spinns).— Fair  numbers  had  arrived  at 
Yarmouth  by  September  17th,  and  during  October  many  were 
seen  round  the  town  where  also  on  November  10th  a flock 
was  seen  to  come  from,  the  north  and  pass  south  along  the 
coast.  It  was  said  that  there  were  more  than  usual  at 
Yarmouth  during  this  autumn,  but  perhaps  owing  to  lack  of 
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suitable  waste  land  at  Lowestoft  this  species  did  not  come 
under  observation. 

Greenfinch  {Ligurinus  chloris). — This  species  is  one  of  the 
most  numerous  on  the  autumn  migration,  and  great  numbers 
must  pass  south  along  the  coast — a fact  which,  from  my  own 
observations,  applies  equally  well  to  the  Holderness  coast  in 
Yorkshire.  The  flocks  appear  from  the  north  and  disappear 
to  the  south  keeping  to  the  coast  line,  and  not  one  bird  in 
500  settles.  The  migration  begins  soon  after  sunrise  and 
practically  ceases  about  10  a.m.  The  number  passing  varies 
on  different  days,  but  on  days  of  large  migrations,  when 
one  flock  is  passing,  the  next  one  is  frequently  in  sight 
about  300-400  yards  off,  and  this  stream  goes  on  incessantly 
for  perhaps  an  hour,  and  there  are  about  30-60  in  each  flock  ; 
such  a migration  was  seen  on  October  19th. 

The  first  migrants  were  noted  on  September  23rd,  and 
from  September  30th  up  to  November  8th  flocks  were  seen 
practically  every  day  passing  south  in  varying  numbers. 
Passing  flocks  to  the  south  were  noted  at  Yarmouth  on 
November  15th  and  21st.  I cannot  see  that  the  direction  of 
the  wind  has  any  effect  on  this  coastal  migration,  but  it  is 
interesting  to  note  that  on  October  13th  and  14th,  with  a gale 
from  N.E.,  no  movement  south  of  any  species  was  seen,  on 
the  15th,  however,  there  were  a few  flocks  passing  south 
against  a strong  wind  which  varied  from  S.E.  to  E. 

On  October  6th,  7th,  31st,  and  November  2nd  I saw 
migrating  flocks  going  south  and  some  going  north,  these 
observations  will  want  corroboration  in  future  autumns,  but 
it  is  suggestive  of  two  different  streams  of  migration. 

In  the  spring  a few  flocks  were  noted  going  north  on  April 
8th  and  9th  and  on  May  15th.  On  April  17th  some  flocks 
were  seen  going  south,  a movement  which  will  require  further 
confirmation,  as  will  the  scarcity  of  this  species  on  spring 
passage.  One  bird  was  taken  on  a boat  40  miles  east  of 
Lowestoft  on  May  11th. 
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Hawfinch  ( Coccothraustes  vulgaris). — I have  no  certain 
record  of  this  bird  as  a migrant,  but  two  birds  were  taken  on 
the  Yarmouth  Denes  on  January  7th  and  20th. 

Tree  Sparrow  ( Passer  montanus). — On  several  days  from 
October  1st  to  18th  flocks  were  seen  passing  south  along  the 
coast.  On  October  81st  a flock  was  seen  migrating  north, 
and  on  the  next  day  a flock  passing  up  the  coast  from  the 
south  turned  inland  and  went  N.W.  A few  birds  of  this 
species  pass  the  winter  in  the  neighbourhood  frequenting 
stack-yards,  etc.,  but  migrants  were  seen  passing  north  along 
the  coast  on  April  13th.  On  the  20th  a flock  was  seen  coast- 
ing south. 

Chaffinch  ( Fringilla  ccelebs). — The  first  migrants  were 
noted  on  September  22nd  and  30th.  Almost  every  day  (but 
not  during  the  N.E.  gale  on  October  13th  and  14th)  during 
October  and  up  to  November  8th,  flocks  were  seen  coasting 
to  the  south,  but  not  nearly  in  such  numerous  flocks  as  the 
Greenfinches  and  Linnets.  On  October  31st  a few  flocks 
were  coasting  north,  and.  on  November  1st  and  2nd  some 
flocks  were  seen  which  came  along  the  coast  from  the  south 
and  turned  inland  to  the  N.W.  The  last  migrants  were  seen 
going  south  on  November  26th.  As  with  the  other  finches 
this  species  did  not  appear  so  numerously  on  the  spring 
passage ; the  first  movement  was  seen  on  March  22nd  when 
several  small  lots  were  seen  to  work  along  the  hedges  until 
they  came  to  the  coast  when  they  flew  high  up  to  the  S.E. 
over  the  sea.  On  the  28th,  30th,  and  31st  a few  flocks  were 
coasting  to  the  north  and  again  on  April  9th  and  13th.  On 
the  17th  several  flocks  were  coasting  south. 

Brambling  ( F . viontifringilla). — The  first  was  seen  at  Yar- 
mouth on  October  1st.  On  the  5th  one  came  aboard  a boat 
off  the  South  Ower  Buoy  off  the  Norfolk  coast.  On  the  10th 
many  were  reported  from  a boat  14  miles  E.  of  the  Spurn 
(Yorkshire)  flying  W.S.W.  to  land  and  one  was  brought  in  to 
me  ; on  the  12th  one  was  picked  up  on  the  tide  mark.  The 
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first  passing  migrants  were  seen  on  the  19th  when  a fair 
number  of  flocks  were  coasting  to  the  south,  and  then  on  to 
the  26th  a few  flocks  almost  daily  were  passing.  On  the  28th 
one  was  taken  on  a boat  40  miles  E.  of  Lowestoft.  On 
November  21st  and  on  several  days  at  the  end  of  December 
migrant  flocks  appeared  at  Yarmouth,  and  again  on  January 
24th,  coming  from  the  north.  This  species  was  not  detected 
on  spring  passage,  but  may  have  been  overlooked  as  the 
majority  of  the  finches  on  migration  are  only  seen  on  the 
wing. 

Linnet  ( Linota  cannabina). — This  species  is  more  numerous 
on  the  autumn  migration  than  the  Greenfinch  is,  and  what 
I have  written  about  the  autumn  movements  of  that  bird 
applies  absolutely  to  the  Linnet,  the  movements  of  the  two 
species  corresponding  almost  exactly  in  days  and  direction ; 
however,  the  two  species  were  seldom  mixed  in  a flock.  The 
Linnet  more  frequently  settles  to  feed  than  the  Greenfinch 
does  on  our  Denes. 

During  the  winter  not  a Linnet  is  to  be  seen  on  the  Denes 
or  on  any  of  the  agricultural  fields  in  the  neighbourhood, 
those  nesting  or  bred  on  the  Denes  mostly  move  off  early 
before  the  migrants  from  the  north  pass.  During  the  spring 
movement  this  species  was  again  very  numerous  compared 
with  which  the  scarcity  of  the  Greenfinch  was  most  notice- 
able, however,  the  numbers  in  each  flock  were  much  fewer 
than  in  the  autumn,  instead  of  flocks  of  50-60,  flocks  of  4-  12 
were  the  usual.  The  first  migrants  were  coasting  north  on 
March  5th  and  again  on  8th  and  10th,  and  from  the  22nd  up 
to  April  17th  a few  flocks  were  seen  passing  north  on  most 
days,  but  none  were  seen  migrating  during  the  snow  and 
strong  N.E.  wind  from  April  3rd  to  6th  On  April  17th  some 
were  seen  coasting  south,  and  almost  daily  up  to  the  25th 
migrants  were  coasting  south,  which  movement  was  also 
noticed  at  Yarmouth.  The  local  breeding  birds  seemed  to 
arrive  gradually,  but  it  was  difficult  to  say  when. 


MIGRATION  AND  OTHER  ORNITHOLOGICAL  NOTES. 


419 


Mealy  Redpoll  ( Linota  linaria). — This  species  was  reported 
to  be  very  plentiful  at  Yarmouth  during  October  and  numbers 
kept  arriving,  this  movement  continued  till  November  17th, 
flocks  being  noted  coasting  south  on  several  days.  At 
Lowestoft  this  species  was  not  met  with,  but  it  almost 
certainly  escaped  notice  amongst  the  passing  flocks  of  finches. 
I have  no  record  of  the  return  passage  in  spring.  Some 
specimens  I received  from  Yarmouth  were  very  pale,  but  npt 
so  light  as  exilipes. 

Lesser  Redpoll  (Z.  rufescens ). — Four  on  passage  were  seen 
on  September  23rd ; this  species  was  also  fairly  numerous  at 
Yarmouth  during  October. 

Twite  (Z.  flavirostns).— Not  met  with  on  migration,  but 
perhaps  overlooked  in  the  flocks  of  coasting  finches. 

[Northern  Bullfinch  ( Pyrrhula  ?najor). — Four  large  bright 
coloured  Bullfinches  were  seen  on  the  Denes  on  December 
9th,  and  another  on  February  14th  by  Mr.  Cook,  who  com- 
mented on  their  size  and  brightness,  without  previous  know- 
ledge that  there  was  a distinct  Northern  race.  It  is  quite 
possible  that  these  were  the  Northern  Bullfinch,  as  there 
evidently  was  quite  an  influx  about  that  time  (see  British 
Birds’  Mag.,  1910-11,  and  the  Ann.  Scot.  Nat.  Hist.)] 

Crossbill  ( Loxia  curvirostra). — One  was  taken  in  a boat  50 
miles  east  of  Lowestoft  dui’ing  April,  1910.  On  October  20th 
I saw  a flock  of  eight  coasting  to  the  north  along  the  Denes, 
and  on  September  19th  one  was  seen  in  Yarmouth  feeding  on 
the  seeds  of  lilac. 

Yellow  Bunting  ( E?nbenza  citrinella). — I saw  some  on 
November  2nd  in  the  marram  grass  by  the  sea  which  I thought 
were  migrants.  Some  are  certainly  resident  all  the  year. 

Lappland  Bunting  ( Calcarius  lapponicus). — I obtained  one 
on  October  15th  in  a ploughed  field  close  to  the  shore.  On 
November  23rd  and  30th,  single  birds  were  taken  at  Yarmouth. 

Snow  Bunting  [Plectrophenax  nivalis). — -First  ones  at  Yar- 
mouth on  September  24th  and  October  6th.  A few  arrived 
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here  on  October  31st  and  November  1st,  and  a further 
arrival  at  Yarmouth  on  November  3rd,  9th,  and  December 
7th.  Flocks  were  reported  several  times  during  the  winter 
from  Yarmouth,  and  a flock  of  about  30  wintered  here 
practically  in  the  town ; they  were  last  seen  on  March  5th. 

Skylark  ( Alauda  arvensis. — A flock  was  seen  going  north 
over  the  town  on  September  19th.  On  October  1st  a few  were 
seen  to  go  right  out  of  sight  over  the  sea  low  down  to  the  east ; 
on  the  7th  I saw  more  go  out  to  the  east,  but  after  flying  out 
about  a mile  they  came  back.  On  the  night  of  the  6th  at 
11  p.m.  it  was  reported  That  thousands  of  Larks  were  arriving 
at  Yarmouth,  and  were  flying  round  confused  by  lights  of 
fishermen  fishing  off  the  beach.  On  the  12th  and  from  then 
onwards  to  November  1st,  on  many  days,  flocks  were  observed 
arriving  on  the  coast  from  the  east  and  south-east,  mostly 
flying  fairly  low,  but  on  the  14th  I saw  some  come  in  high  up 
from  the  east  with  a gale  blowing  from  the  north-east.  On 
arrival,  this  species  passes  straight  inland  without  settling. 
On  October  17th,  19th,  26th,  and  28th,  some  were  observed 
coasting  to  the  south.  On  October  29th  one  was  taken  on  a 
boat  50  miles  south-east  of  Lowestoft. 

The  only  record  in  the  spring  was  of  a flock  coasting  north 
on  April  1st. 

Wood  Lark  (Alauda  arborea ). — On  June  4th,  1911,  I met 
with  two  pairs  by  the  side  of  a fir  plantation  on  a heath- 
common  in  south-east  Suffolk ; one  pair  was  evidently  feeding 
young  close  by.  I am  not  aware  that  this  species  has  been 
recorded  as  nesting  in  East  Suffolk  before,  though  it  is  well 
known  to  do  so  in  the  western  parts  of  the  county. 

Shore  Lark  (Octocorys  alpestris). — I met  with  three  in  a 
turnip  field  close  to  the  cliffs-edge  between  Lowestoft  and 
Southwold  on  October  16th,  and  at  least  one  other  near  the 
shore  on  the  same  day.  Two  were  reported  to  me  from 
Yarmouth  Denes  on  December  8th  and  again  on  December 
18th. 
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Starling  ( Stumus  vulgaris). — From  October  10th— 13th, 
on  each  day,  some  were  noted  going  S.-W.  near  the  Leman 
and  Ower  Bank,  and  on  the  12th  a flock  was  observed  25 
miles  east  of  Spurn  Light  vessel  making  towards  land.  On 
the  14th,  in  a gale  from  N.-E.,  odd  birds  arrived  from  the  east 
high  up,  and  the  next  day  a flock  came  in  from  the  east  in  a 
strong  S.-E.  wind  ; on  several  days  up  to  November  4th 
flocks  were  observed  arriving  from  the  E.  or  E.-S.-E.,  and  it 
was  noted  that  when  the  wind  was  strong  N.-W.,  the  birds 
flew  low  over  the  waves.  During  the  week  ending  October 
23rd,  flocks  were  reported  passing  boats  fishing  30  miles  off 
Ymuiden  (Holland)  going  W.  and  N.-W.  On  November  7th 
a flock  was  seen  coasting  south.  The  immigrants  arrived  in 
the  afternoon  as  well  as  early  morning. 

In  the  spring  the  first  migrants  were  noted  on  March  3rd 
and  4th  going  N.  and  N.-E.  along  the  coast ; on  the  10th 
flocks  were  seen  going  E.  over  the  sea ; on  23rd  and  30th,  to 
April  2nd,  flocks  were  again  coasting  north  ; on  April  2nd, 
9th,  10th— 13th,  many  flocks  to  E.  and  N.-E.  and  some  to  N. 
Migrant  flocks  were  noticed  on  May  8th. 

Jay  (Garrulus  glandarius). — -A  Jay  seen  in  the  park  in  the 
town  of  Yarmouth  on  October  1 5th  was  probably  an  immigrant. 

Jackdaw  ( Corvus  monedula). — First  migrants  seen  on  Sep- 
tember 30th — two  going  N.-W.  No  further  migrants  were 
noted  till  October  23rd,  when  numbers  with  Rooks  came  in 
from  E.-S.-E. — with  a strong  E.  wind — flying  high  ; on  26th 
some  t o south  ; some  coming  in  flying  west  on  28th  and  next 
two  days.  During  the  first  ten  days  of  November,  Jackdaws 
were  seen  coming  in  from  the  east  on  many  occasions  at 
Lowestoft  and  Yarmouth;  on  the  15th  some  to  the  south,  and 
further  arrivals  from  the  east  were  noted  on  17th  and  20th. 

The  migrants  were  seen  during  the  afternoon  as  well  as 
early  morning  ; for  spring  movements  see  under  Rook. 

Rook  ( C . frugilegus). — Immigration  was  first  noted  on 
October  11th,  and  from  this  date  up  to  November  20th  flocks 
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were  noted  on  most  days  coming  in  from  the  east  and  going 
straight  inland.  Sometimes  the  flighj  was  from  E.-S.-E.  to 
W.-N.-W. ; occasionally  it  was  noted  that  the  flock  on 
making  land  changed  its  course  and  proceeded  south ; and 
on  the  17th,  19th,  25th,  and  26th,  migrants  which  were 
coasting  south  may  have  come  in  from  the  east  further 
north.  On  November  1st,  2nd,  and  9th,  flocks  came  in  from 
the  N.-E.  and  went  S.-W. 

On  October  14th  a flock  was  seen  coming  in  very  high  up, 
the  wind  being  half-a-gale  from  N.-E.  On  the  23rd  three 
vast  flocks  arrived  from  the  E.-S.-E.  One  of  these  flocks  in 
open  formation  must  have  been  quite  a mile  broad,  and  when 
the  front  birds  disappeared  in  the  west  the  last  ones  could 
just  be  seen  in  the  eastern  horizon.  On  the  24th  numbers 
were  seen  30  miles  of  Ymuiden  (Holland),  flying  W.  and  N.-W. 

During  the  spring  migration  Jackdaws  were  nearly  always 
associated  with  Rooks,  and  so  I shall  deal  with  both  together. 
Movements  were  first  noticed  on  March  1st,  and  from  that 
date  on  to  April  22nd  migrant  flocks  were  seen  on  many  days. 
The  birds  collected  in  the  coastal  fields,  and  after  circling  up 
in  the  air,  usually  departed  at  a considerable  height  to  the 
east.  Sometimes,  however,  the  flight  was  to  S.-E.,  and 
occasionally  to  N.-E.  On  March  30th,  April  8th,  9th,  14th, 
and  15th,  flocks  were  seen  departing  to  the  north.  On 
several  occasions  flocks  were  seen  to  go  off  to  the  east,  and 
after  flying  some  way  (sometimes  only  visible  with  glasses), 
all  would  return  to  the  fields  they  started  from.  It  was 
generally  observed  that  when  this  took  place  there  was  haze 
or  slight  fog  out  at  sea.  Twice,  however,  it  was  clear,  but  a 
strong  E.  or  N.-E.  wind  was  blowing.  This  shirking  the 
journey  might  appear  to  anyone  who  had  not  observed  the 
birds  depart  to  be  an  iinmigration  on  to  our  shores,  and  this 
perhaps  explains  the  statements  in  the  British*  Association 
Reports.  (Sixth  and  Final  Report  on  Bird  Migration  in  Great 
Britain  and  Ireland,  p.  12.) 
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Hooded  Crow  ( C . comix). — This  species  often,  but  not 
always,  was  seen  travelling  with  Rooks  and  Jackdaws,  the 
numbers,  however,  were  always  fewer.  Immigrants  first 
noticed  on  October  13th,  after  which  date  on  many  days  up 
to  November  9th  arrivals  were  noted  coming  in  from  the 
East  and  sometimes  S.E. ; all  went  straight  inland,  the  last 
immigrants  seen  on  November  20th. 

During  the  spring  flocks  were  first  noted  on  March  28th 
going  east,  and  again  each  day  from  April  11th  to  15th. 
Like  the  Daws  and  Rooks  this  species  was  seen  to  arrive 
from  the  west  and  collect  in  the  coastal  fields  before  “ taking 
off,”  and  the  same  general  remarks  apply  to  this  species  as  to 
the  preceding. 

Swift  ( Cypselus  apus). — Numbers  collecting  on  August 
20th,  and  after  22nd  a decided  decrease  up  to  September 
3rd,  after  which  date  none  till  11th  when  three  were  seen 
going  south. 

Nightjar  ( Caprimulgus  europceus) — First  heard  in  spring 
on  May  4th. 

Wryneck  ( Junx  torquilla ). — First  seen  April  25th,  a pass- 
ing bird. 

Hoopoe  ( Upupa  epops). — Two  seen  at  Caistor,  May  2nd 
(Quinton) ; one  at  Yarmouth,  August  30th  (Patterson). 

Cuckoo  ( Cuculus  canorus). — First  heard  on  April  23rd  ; on 
May  12th  one  coasting  to  the  north.  This  species  seemed 
scarce  in  the  neighbourhood. 

Short-eared  Owl  ( Asio  accipitrinus). — One  at  Yarmouth, 
October  21st ; one  near  Lowestoft  November  4th,  and  another 
on  the  6th.  One  on  passage  April  12th. 

Rough-legged  Buzzard  (. Buteo  lagopus). — One  seen  on 
November  6th. 

Merlin  ( Falco  cesalon). — One  on  passage  October  7th  ; one 
adult  on  12th  taken  on  a boat  26  miles  east  of  Spurn  Light 
vessel ; one  coasting  north  on  April  14th. 
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Kestrel  (F.  tinnunculus). — One  taken  on  a boat  40  miles 
east  of  Yarmouth  on  August  18th;  small  influx  September 
16th. 

Peregrine  Falcon  ( F . peregnnus). — One  seen  January 
13th. 

Sparrow  Hawk  ( Accipiter  nisus). — One  taken  on  a boat 
near  S.  Ridge  Buoy  between  Haisboro’  and  Smith’s  Knoll 
Light- vessels  on  September  18th;  one  newly-arrived  Septem- 
ber 23rd. 

Brent  Goose  ( Bernicla  brenta ). — Small  lots  going  south 
close  in  on  October  12th,  13th,  and  15th.  One  on  passage 
April  2nd. 

Mallard  ( Anas  boscas). — Flock  going  south  October  14th. 

Wigeon  ( Mareca  penelope ). — Few  small  lots  on  Breydon  on 
September  4th.  Small  lot  coasting  south  on  October  3rd, 
and  again  on  the  14th;  Some  still  in  winter  resort  or  on 
passage  on  April  2nd. 

Pochard  {Fuligula  fenna). — Some  had  arrived  by  October 
16th,  and  most  had  gone  by  March  12th. 

Tufted  Duck  (F.  cristata). — Some  still  in  winter  resort  on 
April  2nd. 

Golden  Eye  ( Clangula  glaucion ). — March  12th,  one;  April 
2nd,  ten,  at  least  two  fully  adult  males. 

Long-tailed  Duck  {Harelda  glacialis). — January  29th,  one 
at  Easton ; still  there  on  April  2nd. 

Common  Scoter  (QLdemia  nigra). — Flock  passing  south 
October  25th. 

Red-breasted  Merganser  ( Mergus  serrator). — One  at 
Easton,  January  29th  ; one  at  Corton,  November  28th. 

Smew  (Af.  albellus). — One  at  Benacre,  January  29th,  a male. 

Wood  Pigeon  (Columba  palumbus ). — Large  flocks  passing 
from  north  to  south  at  Yarmouth  (Quinton)  and  again  on 
December  14th.  Large  migrating  flock  near  Lowestolt, 
April  27th. 
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Turtle  Dove  ( Turtur  communis).  Last  seen  September 
23rd.  First  seen  in  spring  on  April  23rd,  one.  Three 
coasting  north  on  May  3rd  and  several  again  on  the  5th, 
many  arrived  on  the  11th. 

Water  Rail  ( Rallus  aquaticus ). — One  taken  near  Dudgeon 
Light-vessel  on  a boat  on  October  18th. 

Land  Rail  (Crex  pratensis).  —First  seen  April  30th,  one. 
Grey  Plover  ( Squatarola  heLvetica). — Two  in  full  summer 
plumage  at  Orford,  June  4th. 

Ring  Dotterel  {/Egialitis  hiaticula). — One  newly  arrived 
and  very  tired,  September  13th.  Many  passing  on  night  of 
November  24th. 

Lapwing  ( Vanellus  vulgaris). — Flock  arrived  on  November 
7th  from  the  east  at  Yarmouth  and  went  south  (Quinton). 
Flock  coasting  north  at  Lowestoft  on  March  30th. 

Dotterel  ( Eudromias  morinellus). — Six  arrived  at  Yar- 
mouth, May  24th  (Quinton). 

Turnstone  ( Strepsilas  mterpres). — One  on  passage,  May  21st. 

Oystercatcher  ( Hcematopus  ostralegus). — Many  passing 
over  on  the  nights  of  September  5th  and  6th.  One  pass- 
ing, October  1st. 

Grey  Phalarope  ( Phalaropus  fulicarius). — One  at  Caistor, 
September  2nd  (Woods). 

Woodcock  ( Scolopax  rusticula). — One  arrived  October  14th. 

Jack  Snipe  ( Gallinago  gallinula). — -One  at  Yarmouth,  Sep- 
tember 20th  (Patterson).  One  picked  up  under  telegraph 
wires,  October  1st.  One  seen  April  16th. 

Dunlin  ( Tnnga  alpina). — Flock  on  passage,  May  21st. 
Many  passing  on  night  of  November  24th. 

Knot  (T.  canutus). — Flock  arrived  on  Breydon,  September 
9th  (Patterson). 

Common  Sandpiper  {Totanus  hypoleucus). — One  passing 
August  31st ; few  at  Breydon,  September  12th. 

Whimbrel  (Numetmis  pheopus). — One  passing  to  S.-S.-W., 
September  8th. 
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Curlew  (N.  arqua(a). — Many  passing  on  nights  of  Septem- 
ber 5th,  6th,  7th,  and  November  24th  and  25th.  Large 
flock  went  to  the  eastward  at  Yarmouth,  March  3rd  (Quinton). 
Many  passing  over  on  the  night  of  June  23rd-24th,  1911. 

Bartailed  Godwit  ( Limosa  lapponica). — Flock  on  passage, 
May  21st. 

Black-tailed  Godwit  (Z.  belgica). — One,  May  21st. 

Common  Tern  ( Sterna  fluviatilis). — One  or  two  pairs  bred 
a few  miles  from  Lowestoft.  Several  passing  south,  August 
30th  and  31st.  A specimen  of  the  phase  known  as  “ S. 
portlandica”  seen  at  Orfordness,  June  4th,  1911. 

Lesser  Tern  (A.  minuta ). — About  50  pairs  nested  a few 
miles  from  Lowestoft.  Several  passing  south,  August  30th. 
Some  on  passage  at  Woodbridge,  May  11th. 

Blackheaded  Gull  ( Lams  ridibundus). — Increasing  num- 
bers arrived  during  August,  after  being  absent  during  the 
summer,  and  many  passed  along  to  the  south.  On  Novem- 
ber 29th  one  was  picked  up  under  the  telegraph  wires  near 
Lowestoft  which  had  been  “ ringed  ” at  the  bird  observatory 
in  Rossiten,  E.  Prussia,  on  July  16th,  1908,  vide  Brit.  Birds, 
Vol.  IV.,  p.  241.  A Gull,  probably  a young  Herring  Gull, 
was  killed  by  spiking  itself  on  the  spike  on  top  of  the  mizzen 
of  a smack  coming  into  the  harbour,  the  tops  of  masts  being 
favourite  perches  for  gulls. 

On  June  11th,  I saw  several  Blackheaded  Gulls  on  Breydon 
water,  and  noted  that  of  the  immature  birds  (of  last  year), 
some  had  brown  heads,  some  partially  brown,  and  some  no 
brown  at  all  on  the  head. 

Storm  Petrel  ( Procellaria  pelagica ). — One  caught  oft 
Lowestoft,  November  29th. 

Fulmar  Petrel  ( Fulmarus  glacialis). — Picked  up  the 
remains  of  one  on  Kessingland  Beach,  on  September  15th. 

Little  Auk  ( Mergulus  alle). — On  November  20th,  a strong 
N.-W.  wind  and  at  night  a small  fall  of  snow,  the  next  morn- 
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ing  six  or  seven  Little  Auks  were  picked  up  on  or  near  the 
shore,  some  dead,  some  alive. 


On  one  years  observations  it  is  risky  to  say  anything  about 
the  influence  of  weather  on  migration,  but  it  may  be  noted 
that  the  direction  of  the  wind  did  not  seem  to  have  any 
influence  on  the  coastal  migration,  migration  being  seen  with 
the  wind  in  practically  every  quarter.  In  the  same  way, 
immigrants  were  observed  arriving  by  day  in  autumn  with 
the  wind  with  them,  against  them,  and  on  almost  every 
quarter. 

On  October  15th  the  largest  coastal  migration  of  the  year 
was  seen  and  the  wind  at  the  time  was  E.-S.-E.6,  and  even 
on  October  13th  and  14th,  with  the  wind  N.-E.6  and  E.6, 
immigrants  were  observed  coming  in  from  the  East  and 
E.-S.-E. 

Of  more  importance  is  the  consideration  of  the  weather 
conditions  at  the  point  of  departure,  and  here  again  I find 
that  during  the  spring  of  1911  the  direction  of  the  wind  made 
no  difference  to  the  departure  of  birds  from  our  shore,  nor 
did  it  influence  in  any  way  coastal  migration.  On  March  2nd 
a flock  of  Rooks  and  Daws  was  seen  going  east,  with  the 
wind  blowing  from  N.-W.7  ; however,  on  the  28th  some  were 
seen  to  attempt  the  journey  eastwards  against  an  East  wind, 
strength  5 — 6,  and  after  going  a mile  or  so  over  the  sea  to 
return  to  the  fields  they  started  from  ; this  same  shirking  of 
the  journey  was  also  invariably  brought  about  by  haze  or  fog 
out  at  sea. 

I could  not  make  out  that  the  wind  had  any  influence  on 
the  arrival  of  our  summer  visitors. 

My  best  thanks  are  due  to  Mr.  Cook,  of  Lowestoft,  and  to 
Mr.  Quinton,  of  Yarmouth,  for  many  interesting  records  of 
migration.  I have  been  also  favoured  with  a few  notes  from 
Messrs.  Patterson  and  Woods,  of  Yarmouth. 
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NOTES  ON  THE  HERRING  FISHERY  OF  1911. 

By  T.  J.  Wigg. 

Read  joth  April , igu. 

A fairly  good  start  was  made  during  the  first  week  in 
October,  although  the  fishing  fleet  was  not  nearly  at  its  full 
strength.  During  the  second  week,  the  majority  of  North 
country  boats  had  arrived  and  were  fishing  from  the  port  of 
Yarmouth.  Only  a few  sailing  boats  put  in  an  appearance, 
and  about  thirty  of  these  were  fitted  with  motors,  which 
make  them  as  handy  for  working  in  and  out  of  the  harbour 
as  steam  drifters.  The  number  of  local  luggers  engaged  in 
the  fishing  this  year  was  also  less  than  last  season.  This 
all  tended  to  facilitate  the  easier  working  of  the  fleet  in  the 
harbour,  and  probably  saved  the  blocks  ” which  have 
occurred  in  past  years.  ' 

Some  anxiety  was  felt  by  fishermen  when  it  was  reported 
that  trawlers  had  been  among  the  herring  shoals,  and  there 
were  deep  murmurs  of  opposition  to  the  practice,  as  it  was 
felt  that  there  was  a probability  of  great  destruction  among 
the  spawn  and  immature  fish  if  the  practice  wras  continued. 

A correspondent  to  the  Eastern  Daily  Press  points  out  that 
it  is  well  known  that  excessive  and  unreasonable  trawling 
has  nearly  destroyed  the  haddock  fishery,  and  other  white 
fisheries  in  the  North  Sea  and  in  other  places.  The  destruc- 
tion of  immature  fish  and  the  practical  annihilation  of  the 
lower  forms  of  life  on  which  fishes  feed  has  thus  become  a 

| 

national  disaster. 

During  the  last  two  weeks  of  October  about  850  boats 
were  working  out  of  Y'armouth,  and  the  harbour  presented  a 
wonderful  picture  at  the  week  end,  when  all  the  Scotch  fleet 
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were  in  port.  The  boats  were  moored  as  close  as  it  was 
possible  to  berth  them,  and  in  places  they  lay  six  deep  from 
the  quay. 

During  the  following  week  the  Yarmouth  Fish  Market 
presented  a remarkable  spectacle,  being  crowded  with 
herrings  from  end  to  end.  The  breeze  had  driven  many 
boats  in  that  otherwise  might  have  remained  out,  and  many 
of  them  had  lost  nets.  The  catches  ranged  from  200  crans 
down,  and  the  boats  were  so  well  fished  that  the  average  was 
probably  not  less  than  60  crans,  but  there  were  cases  where 
half  a fleet  of  nets  were  lost.  Hundreds  of  horses  and  carts 
were  busily  engaged  all  day,  and  every  hand  found  full 
employment  in  the  curing  yards  and  on  the  pickling  plots. 

The  poor  fishing  on  the  east  coast  of  Scotland  made  those 
acquainted  with  the  herring  trade  approach  East  Anglia 
with  something  like  fear  and  trembling.  The  steam  drifters, 
it  was  alleged  by  the  growlers,  had  so  harried  the  fishing 
grounds  that  the  days  of  successful  fishing  were  over.  Here, 
again,  the  unexpected  happened,  and  both  at  Yarmouth  and 
Lowestoft  catches  have  been  landed  that  for  quality  and 
quantity  have  never  been  surpassed  in  the  herring  trade. 

Yarmouth  and  Lowestoft  have  broken  all  records  in  the 
herring  fishery,  the  catches  day  by  day  during  the  early  part 
of  November  being  enormous.  The  large  quantity  of  fish 
landed  used  up  most  of  the  salt  of  quite  a number  of  fish 
curers,  both  at  Yarmouth  and  at  Lowestoft,  and  it  was 
feared  that  a dearth  of  the  useful  preservative  would  entail 
a serious  loss  of  fish.  However,  several  cargoes  were 
delivered  at  the  Fish  Wharf,  and  the  salt  “ famine  ” was 
relieved. 

The  stormy  weather  experienced  during  the  latter  part  of 
November  retarded  the  fishing  to  a great  extent,  and  a 
number  of  boats  left  the  port  and  returned  to  their  northern 
homes.  Notwithstanding  the  abrupt  close  of  the  season,  it 
has  been  the  most  successful  known  in  the  herring  trade  lor 
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the  quantity  of  herring  caught,  and  the  prices  of  fresh  fish. 
Twenty-five  shillings  a cran  would  be  a fair  estimate,  and 
certainly  not  too  high.  This  would  give  a turnover  in  cash 
of  £1,100,000  to  the  fishers.  While  the  fishermen,  and  quite 
a number  of  merchants,  have  had  an  exceptionally  good 
season,  it  is  to  he  feared  that  a large  proportion  of  those  who 
cater  for  Continental  markets  have  not  been  so  successful. 

The  remarks  concerning  the  fishing  at  Yarmouth  apply 
equally  to  Lowestoft. 

The  total  number  of  lasts  landed  at  Yarmouth  and 
Lowestoft  compared  with  the  result  of  1910  is  appended  : — 

1910.  1911.  Increase. 

Yarmouth  ...  34,875  ...  49,511  ...  14,636  lasts 

Lowestoft  ...  26,584  ...  34,156  ...  7,572  „ 

This  year  I have  been  able,  for  the  first  time,  to  obtain 
figures  which  show  that  about  60,870  crans,  or  6,087  lasts  of 
herring,  were  landed  on  the  west,  or  Gorleston,  side  of  the 
river.  This  brings  the  total  Yarmouth  catch  up  to  55,598 
lasts. 

With  their  usual  courtesy,  Mr.  W.  L.  Smith,  the  Bcfrough 
Accountant  of  Great  Yarmouth,  and  Mr.  H.  J.  Henderson, 
the  Harbour  Master  of  Lowestoft,  have  again  furnished  me 
with  the  returns  of  herrings  landed  at  these  ports. 

I have  also  to  thank  Mr.  R.  W.  Barnes,  the  Inspector 
under  the  Port  and  Haven  Commissioners,  for  particulars  of 
herrings  landed  at  Gorleston. 


Return  of  Herrings  Landed  at  Yarmouth  Fish  Wharf  in  1911. 


Month. 

Lasts. 

Month. 

Lasts. 

January 

- 

- 

— 

Brought  forward 

130 

February 

H 

— 

July  - 

89 

March 

- 

- 

— 

August  - 

202 

April  - 

- 

- 

4 

September- 

3790 

May 

- 

- 

23 

October  ... 

26,482 

June 

■ 

- 

103 

November 

December 

18,099 

719 

Carried  forward 

130 

Total 

49,511 

Number  of  Yarmouth  boats  employed,  about  - - - 250 

,,  Scotch  and  other  boats  employed,  about  - - 610 


860 


ABYSSIMA X “ BIG-GAME.” 

Presented  to  Norwich  Castle  Museum  by  Mr.  Ivor  Buxton. 


Mountain  Nyala- 

( Tragelaphus  buxtoni). 


Swayne’s  Hartebeest. 

( Bubalis  swaynei). 


Soemtnerring*s  Gazelle  (Female).  Lesser  Kudu. 

( Gazella  soemmerringi).  ( Strepsiceros  imberbw). 


Mountain  Nyala. 

( Tragelaphus  buxtoni). 

Menelik’s  Bushbuck 

( Tragelaphus  scriptus  mcneliki). 
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Return  of  Herrings  Landed  at  Lowestoft  in  1911. 


Month. 

Lasts. 

Month. 

Lasts. 

January 

- 

' 

Brought  forward 

140 

February 

- 

— 

July 

47 

March 

- 

10 

August  ... 

27 

April 

- 

52 

September 

413 

May 

- 

45 

October  ... 

17,950 

June 

33 

November 

December 

14,917 

662 

Carried  forward 

140 

Total 

34,156 

Number  of  Lowestoft  boats  employed,  about  ...  324 

,,  Scotch  and  other  boats  employed,  about  - 333 

656 


XI. 

SOME  ADDITIONS  TO 

THE  NORWICH  CASTLE  MUSEUM  IN  1911. 

By  Frank  Leney, 

Curator  of  Museum. 

Read  30th  April , 1912. 

During  the  year  the  collection  of  heads  and  horns  represent- 
ative of  the  fast-disappearing  fauna  of  the  continent  of 
Africa  has  been  enriched  by  many  interesting  gifts  through 
the  kind  interest  of  Mr.  Geoffrey  F.  Buxton,  of  Dunston  Hall. 
Included  in  the  donations  are  two  mounted  skulls  and  horns 
of  the  new  Mountain  Nyala  ( Tragelaphus  buxtoni)  discovered 
by  his  son,  Mr.  Ivor  Buxton.  The  accompanying  process 
block  illustrates  Mr.  Ivor  Buxton’s  important  donation. 

By  the  generous  gift  of  Mr.  J.  H.  Walter,  of  Drayton 
House,  Norwich,  the  Museum  Collection  of  Birds’  Eggs  has 
been  enriched  by  the  addition  of  an  egg  which  for  upwards 
of  fifty  years  was  the  only  one  known  of  the  Emperor  Penguin 
{Aptenodytes  forsteri).  It  was  brought  to  Paris  from  the 
Antarctic  in  1838,  by  the  French  South  Polar  Expedition, 
under  Dumont  D’Urville,  and  in  1840  it  was  bought  in  Paris 
by  Dr.  (afterwards  Sir)  Henry  Alfred  Pitman,  who  sold  his 
entire  collection  five  years  later  to  the  late  Mr.  H.  F.  Walter, 
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of  Papplewick  Hall,  Notts.  At  his  death  the  collection 
passed  into  the  possession  of  his  son,  by  whom  it  was 
removed  to  Drayton  House,  Norwich.  The  Museum  Collec- 
tion is  fortunate  in  possessing  an  adult  bird  and  a “ chick,” 
which  is  said  to  be  the  first  young  Emperor  Penguin  ever 
seen  by  man.  (Transactions,  Vol.  VIII.,  p.  108.) 

Sir  Eustace  Gurney  added  to  the  collection  of  local  Mam- 
malia two  specimens  of  pale-coloured  variety  of  Mole  ( Talpa 
europoea)  taken  at  Hellesdon,  Norwich;  and  Mr.  Edwin  Hollis, 
skins  and  skulls  of  Pigmy  Shrew  ( Sorex  minutus),  female, 
Water  Shrew  (Neomys  fodiens),  female,  and  variety  of  Shrew- 
mouse  ( Sorex  araneus),  male,  taken  at  Castle  Rising,  Norfolk, 
1910. 

Mr.  J.  H.  Gurney  has  kindly  supplied  the  following  notes 
on  the  specimens  added  to  the  collection  of  Raptorial  Birds 
during  the  year  ending  December  31st,  1911: — “The 
following  are  the  only  important  additions  to  the  Raptorial 
collection  during  1911,  nothing  noteworthy  having  been 
added  to  the  Diurnal  Birds-of-Prey.  Mr.  W.  Brewster,  a well- 
known  American  naturalist,  has  presented  an  example  of 
Glaueidium  gnoma  hoslnnsii,  one  of  the  smallest  Owls  known 
to  science,  of  which  the  Museum  already  possessed  one 
specimen.  Its  label  states  it  to  have  been  obtained  at  Sierra 
de  la  Laguna,  Lower  California,  on  June  1st,  1887,  and  that 
it  was  a male.  For  another  small  Owl,  Speotyto  ( Pholeoptynx ) 
cunicularia  cavicola  of  Bangs,  we  are  indebted  to  the  courtesy 
of  Mr.  J.  L.  Bonhote,  who  obtained  it  at  Nassau  in  the 
Bahama  Islands  on  March  7th,  1892.  This  geographical 
race,  in  the  opinion  of  some,  is  not  specifically  separable 
from  S.  floridana,  Ridgw.,  of  which  the  Museum  had  two 
examples  from  Mr.  Southwick  some  years  ago.” 

Dr.  Charles  Hose  presented  a skin  of  the  rare  Bornean 
Broadbill  ( Galyptomena  wliitekeadi),  female,  from  Mount 
Dulit,  Borneo,  October,  1892;  Colonel  Irby,  a pied  Wren 
(Troglodytes  parvuliis),  from  Boyland,  Norfolk;  Mr.  T.  Barrett- 
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Lennard,  a female  Pheasant  ( Phasianus  colcldcus)  assuming 
the  plumage  of  a male,  shot  at  Horsford,  January  2nd,  1911. 

The  immature  female  Iceland  Gull  (Larus  leucopterus),  shot 
at  Caister,  near  Yarmouth,  November,  1874,  described  in 
Stevenson’s  “Birds  of  Norfolk”  (Vol.  III.,  p.  336),  was  obtained 
by  purchase  at  an  auction  sale  in  Yarmouth. 

The  importance  of  the  study  of  Natural  Science  has  been 
brought  before  the  notice  of  the  most  casual  observer  by  the 
exhibition  of  preparations  illustrative  of  the  life  histories  of 
injurious  insects.  For  example,  the  life  history  of  the  Wasp 
illustrates  the  Queen  Wasp,  the  small  nest  she  constructs, 
the  egg,  pupa,  and  larva  of  the  Wasp,  the  undeveloped 
female  or  “ worker,”  the  “ drone  ” or  male,  a section  of  large 
nest  showing  pillars  supporting  the  layers  of  comb,  worker 
cells  and  queen  cells,  and  a specimen  of  the  Hornet  for 
comparison  of  size  and  colour.  The  injury  by  Wasps  to  ripe 
or  ripening  fruit  is  also  illustrated,  and  various  means  by 
which  their  nests  may  be  destroyed  are  clearly  described. 

The  number  of  visitors  to  the  Castle  Museum  as  recorded 
by  the  turnstiles  was  130,284,  against  134,573  in  the  previous 
year. 


XII. 

THE  RETURN  OF  THE  BITTERN. 

By  Miss  E.  L Turner. 

Read  joth  April , igi2. 

“A  bittern  booms  from  the  distant  fen 
And  the  sound  of  the  night’s  in  the  air.” 

There  are  some  sounds  which  only  seem  to  emphasise  the 
great  silence  which  broods  over  the  mystic  marsh-lands  at 
night,  and  amongst  them  the  “ reel  ” of  the  Grasshopper 
Warbler  and  the  “ boom  ” of  the  Bittern  are  pre-eminently 
suggestive  of  solitude  and  a silence  that  can  be  felt.  The 
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first  is  common  enough  during  the  summer;  but  the  latter, 
alas,  had  scarcely  been  heard  by  the  present  generation  of 
marsh-men  until  this  last  year  (1911). 

The  persistence  with  which  birds  return  to  their  old 
breeding  grounds,  though  these  may  have  utterly  changed  in 
character  is  well  known.  It  seems  as  if  there  must  be  a 
something  in  the  blood, — call  it  “inherited  instinct,”  for 
want  of  a better  name,  if  you  will — which  impels  individual 
members  of  a family  to  make  yet  one  more  bid  for  the 
ancestral  territory.  It  is  said  in  Sussex  that  if  a man  is  born 
under  the  shadow  of  the  South  Downs  he  must  return  there 
to  die.  But  in  the  case  of  birds  which  now  and  again  startle 
us  by  returning  to  districts  in  which  they  have  long  been 
considered  extinct  as  a breeding  species,  the  primary  object 
of  this  all-compelling  homing  instinct  is  not  death,  but  life. 
Unfortunately,  in  ninety-nine  cases  out  of  a hundred,  death 
and  immortality  in  a glass  case  is  the  result  of  this  per- 
sistence. 

Fate,  however,  had  something  better  in  store  for  two  out  of 
the  three  adventurous  Bitterns  which  appeared  in  the 
Norfolk  Broads’  district  just  before  Christmas,  1910.  One 
pair  remained,  and  succeeded  in  bringing  off  their  brood. 
As  for  the  third  bird,  he,  being  unnecessary  to  the  story, 
disappears,  and  his  ultimate  destiny  is  unknown. 

From  January,  1911,  till  June  4th,  the  old,  half- forgotten 
“ boom  ’’  of  the  Bittern  could  be  heard  continuously  far  and 
wide ; sometimes  night  and  day.  Then  it  suddenly  ceased, 
though  the  birds  themselves  were  seen  at  all  hours. 

It  was  not  till  July  7th  that  these  facts  were  brought  to 
my  notice,  but  early  the  next  day  I set  forth  with  James 
Vincent,  keeper  of  Hickling  Broad,  bent  on  finding  out 
whether  the  Bitterns  were  nesting  or  not. 

We  spent  about  four  hours  quietly  watching  the  movements 
of  one  adult  bird  which  worked  steadily  and  regularly  to  and 
fro  between  two  points.  It  did  not  take  us  long  to  decide 
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which  was  the  feeding  ground  and  which  the  breeding  site, 
but  it  was  not  till  late  in  the  evening  that  we  both  plunged 
into  the  dense  reed-bed  in  which  we  believed  the  young  to  be 
concealed.  Vincent  had  already  made  one  unsuccessful  attempt 
at  finding  the  nest.  "We  had  considerable  difficulty  in  wading 
through  the  water,  which  was  more  than  knee-deep,  and  in 
pushing  through  the  tall  reeds ; so  eventually  I stood  still 
while  he  worked  in  circles  round  me.  Just  as  the  light  was 
fading  he  came  upon  the  young  bird  depicted  here.  To  me 
as  I carried  the  young  Bittern  to  dry  land  he  seemed  the 
most  entrancing  bird  I had  ever  seen,  in  spite  of  somewhat 
savage  behaviour  on  his  part.  Mv  first  sight  of  him  sud- 
denly recalled  to  mind  an  episode  in  my  early  bird-hunting 
career.  I was  wandering  over  the  Winchelsea  Marshes, 
peering  into  a reed-fringed  dyke,  when  I suddenly  found 
myself  face  to  face  with  what  I am  sure  was  a Bittern  in 
hiding.  No  one  believed  me  in  those  days,  and  I had  grown 
half  sceptical  of  myself,  till  I saw  this  young  Bittern  thrust 
his  head  upwards  and  melt  himself  into  his  surroundings 
exactly  as  my  Winchelsea  bird  had  done. 

It  was  almost  dark  when  Vincent  and  I emerged  from  the 
reed-bed  with  our  find,  so  we  left  him  in  safe  keeping  till  the 
next  morning.  When  I returned  at  4 a.m.  with  my  camera 
he  evinced  considerable  indignation,  and  stalked  off  in  an 
injured  frame  of  mind.  Though  unable  to  fly,  owing  to  the 
undeveloped  wing  coverts,  he  could  cover  a considerable 
amount  of  ground  in  a few  seconds.  At  5 a.m.  we  took  him 
back  to  his  native  reed-bed,  and  there  we  saw  that  the 
apparently  ludicrous  attitude  he  assumed  on  dry  land  was  an 
instinctive  pose  tending  to  self-preservation,  and  bringing 
him  into  complete  harmony  with  his  surroundings. 

He  uttered  a curious  bubbling  note — easily  imitated  by 
blowing  through  a straw  into  a glass  of  water— and  when  we 
left  him  he  began  to  “ bubble  ” loudly  for  his  parents. 
Vincent  had  tried  to  feed  him  with  bits  of  frog,  but  as  this 
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was  not  properly  “regurgitated”  food  he  promptly  rejected  it. 

On  July  17th  five  of  us  hunted  through  and  through  the 
reed-bed  in  search  of  the  nest  itself,  the  actual  finder  in  this 
instance  being  Rev.  M.  C.  H.  Bird.  The  nest  was  scarcely 
a dozen  yards  away  from  the  spot  where  Vincent  had  first  dis- 
covered the  young  Bittern.  It  was  composed  of  broken  reed 
stalks,  and  measured  fourteen  inches  across  the  top,  though 
much  wider  at  the  water’s  edge ; but  no  doubt  it  had  been 
considerably  reduced  and  trampled  down  by  the  nestlings, 
for,  judging  from  the  inch-deep  debris  of  discarded  feather- 
sheaths,  more  than  one  inmate  had  been  successfully  reared. 
In  addition,  the  nest  contained  bits  of  down,  two  or  three 
small  striped  feathers,  and  a few  fish-scales. 


XIII. 

NOTES  ON  THE  28  SPECIES  OF  EAST  ANGLIAN 
PLANTS  THAT  HAVE  BEEN  PASSED  IN  REVIEW 
IN  THE  TRANSACTIONS  FROM  Vol.  6 to  Vol.  8, 
1899—1909. 

By  Arthur  Bennett,  A.L.S. 

Read  30th  April , 1912. 

These  notes  comprise  various  particulars,  corrections,  &c., 
that  have  been  kindly  sent  me  by  correspondents  when 
commenting  on  the  various  species,  and  also  such  additional 
matter  as  I have  been  able  to  get  together  since  1899. 

I am  by  no  means  satisfied  with  the  result ; as  it  shows, 
how  little  we  really  know  of  the  history  of  the  majority  of 
these  species ; many  being  very  rare  are  simply  enumerated 
in  Flora  after  Flora  without  a scrap  of  additional  information, 
and  I have  waded  through  Brit.  Floras  until  I have  been 
quite  disappointed  with  the  little  I could  cull  from  them.  In 
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the  third  of  Sir  W.  J.  Hosker’s  Brit.  Flora,  1835,  we  have  the 
excellent  critical  remarks  of  Mr.  W.  Wilson,  but  unfortunately 
they  rarely  touch  on  East  Anglian  species. 

I can  only  hope  that  what  I have  been  able  to  place  on 
record  will  stimulate  East  Anglian  botanists  to  study  the 
life-histories  of  these  species,  as  year  by  year  it  becomes 
more  evident  some  are  gradully  tending  towards  extinction, 
either  from  drainage,  enclosures,  cultivation,  or  other  causes, 
and  among  ferns  to  the  senseless  gathering  of  large  quanti- 
ties for  sale,  and  Mr.  Davey,  in  his  Flora  of  Cornwall,  1909, 
relates  that  “ A collector  once  boasted  to  me  that  he 
had  recently  despatched  a truck-load  of  roots  (of  Osmunda 
regalis  L),  weighing  over  five  tons,  from  one  of  our  local 
railway  stations.”  That,  unfortunately,  botanists  are  not 
blameless,  is  too  evident,  for  the  case  of  Arenaria  gothica  Fr. 
which  was  found  in  Yorkshire  in  1889,  and  the  discoverer 
wrote  me  “that  there  were  hundreds  of  specimens”;  the 
next  year  he  could  hardly  find  one,  “ nearly  every  specimen 
had  been  carried  off.”  Fortunately  it  was  discovered  in  two 
other  stations,  and  these  were  not  published. 

Senecio  paludosus  L. 

In  the  British  Museum  (Natural  History)  under  Eng. 
Botany  t.  650,  October  1st,  1799,  “ Notes  on  the  Drawings  for 
English  Botany,”  is  the  following  : “ The  Rev.  W.  Hemsted* 
found  at  Wangford  near  Bangham  (Brandon),  Suffolk  by 
Francis  Eagle,  Esq.,  Junr.”  ; and  under  Asperugo  procumbens 
E.  B.  t.  661,  “ L.  paludesus  was  gathered  in  Lakenheath  Fen, 
not  far  from  Wangford.”  Sir  J.  E.  Smith  goes  on  to  say, 
“ This  is  one  of  the  rarest  plants  we  have  figured,  and  great 
pains  should  be  taken  with  it,  cannot  the  inflorescence  be 
more  expressed  at  least  in  outline.  A large  or  lower  leaf  also 
wanted.”  Wangford  Fen  adjoined  Lakenheath  Common  Fen, 
and  no  doubt  at  this  date  it  occurred  in  both. 

* 1746 — 1824.  His  plants  are  in  the  Bot.  Dep.  of  the  Brit.  Museum. 
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Suffolk,  W.  Co.  26. 

With  regard  to  its  last  appearance  in  Suffolk.  The  Rev. 
Dr.  Hind  in  his  Flora  has  a note,  “Lost  more  than  sixty  years 
ago  from  the  locality  where  Mr.  Eagle  discovered  it  in  1798.” 
I thought  this  might  be  a note  by  the  Rev.  Bloomfield,  but 
he  writes  it  is  not  so,  and  he  supposes  it  to  be  by  Dr.  Hind. 
If  so,  taking  the  date  at  1889,  sixty  years  from  that  leaves  the 
date  at  1829.  There  were  three  Fens  at  Lakenheath,  Laken- 
heath  Mow  Fen,  L.  Stallard  Fen,  and  L.  Common  Fen.  I 
suppose  ‘Mow’  to  mean  the  one  reserved  for  rough  hay, 
‘Common’  for  pasturage  in  common,  but  ‘Stallard’  I have 
failed  to  identify,  unless  it  has  to  do  with  horses,  or  has  some 
special  local  meaning.  In  the  Herbarium  of  the  York  Phil. 
Soc.  there  is  a specimen  from  “ Lakenheath  Fen,  1800,  Rev. 
J.  Dalton.”  Altogether  I know  of  29  specimens  of  this  rare 
species  in  British  Herbaria. 

Norfolk,  W.  Co.  28. 

Redmore  Fen,  where  Mr.  Marshall  of  Ely  gathered paludosus 
(circa  1833-40),  adjoined  the  River  Brandon,  or  Little  Ouse, 
and  was  in  the  neighbourhood  of  the  Suffolk  Fens  where  it 
occurred.  Redmore  Fen  is  now  divided  into  three  Farms, 
and  all  trace  of  the  old  fen  plants  gone.  I have  vainly  tried 
to  trace  a Norfolk  specimen,  but  Mr.  Marshall  never  gave 
exact  localities  with  the  Fen  plants  that  he  distributed. 

Cambridge.  Co.  29. 

Wicken  Fen  the  last  refuge  of  so  many  Fen  insects,  that 
formerly  abounded  at  Whittlesea,  Yaxley,  Holme,  etc.,  and 
where  » S',  paludosus  was  fairly  plentiful ; it  is  very  gratifying 
to  find  that  portions  of  it  have  been  acquired  by  the  National 
Trust.  There  is  still  a small  piece  of  Fen-land  at  Wimbling- 
ton-in-the-Firclats,also  at  Chippenham,  and  a very  small  piece 
at  Stalode  Wash  in  Suffolk,  between  Burnt  Fen  and  Laken- 
heath Stations. 
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The  Rev.  J.  Holme  of  Peterhouse,  Cambridge,  Vicar  of 
Cherry  Hinton,  and  Rector  of  Freckenham  (where  he  died 
in  1829)  livings  in  the  gift  of  his  College  ; gathered  the 
largest  number  of  specimens  of  S.  paludosus  of  anyone  in  this 
Fen  {circa,  1800-1820).  Several  are  still  in  existence,  and  I 
possess  one.  Up  till  the  year  1833-40  the  Fens  below  Ely 
were  very  wet,  and  mostly  undrained.  Padnal  Fen  was 
especially  rich  in  fen  species,  S.  paludosus  occurring  there. 
But  Mr.  Marshall  observes*  “ one  long  drought  has  been 
sufficient  within  the  experience  of  the  writer,  to  exterminate 
in  West  Fen  and  another  near  Ely,  such  plants  as  the  Bog 
Pimpernel,  the  Fen  Violet  (F  stagnina),  the  Marsh  Fern, 
Sedge  {Gladium)  and  the  Sweet  Gale.” 

In  Prof.  Babington’s  Flora  of  Cambridge,  1860,  there  is  a 
“ List  of  Wicken  Fen  plants.”  The  following  additional 
species  have  since  been  gathered  there. 

Rhamnus  Frangula  L. 

Craetaegus  monogyna , Jacq. 

Potentilla  sylrestris,  Neck. 

Carex  paradoxa,  Willd. 

Calamogrostis  epijegis,  Roth. 

Ohara  polyacantha,  Braun. 

Nitella  tenuissima,  Kuetz. 

In  the  Salt  Herbarian  at  Sheffield  there  is  a specimen  of 
S.  paludosus  from  “Ely  31,  7,  1833,”  probably  gathered  by 
Proff.  Henslow. 

“August  11th,  1857,  Newbould,  Stratton,  and  I went  in  a 
dog-cart  to  Upware,  took  a man  named  Vipon  (?)  in  Wicken 
Fen  where  he  showed  us  a single  plant  with  two  stems  of 
Senecio  paludosus.  ”+ 

Lincoln,  L.  Co.,  53.  N.  Co.,  54. 

The  last  person  to  gather  S.  paludosus  in  Lincoln  was  the 
Rev.  T.  V.  Wollaston,  of  Scotter,  and  that  was  before  1804,  at 

* “Fenland,  Pist  and  Present”  (1878),  p.  297. 

t Babington,  Journal  of  Life,  (1897),  p.  186. 
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Braford  Water,  on  the  division  line  between  North  and  South 
Lincoln. 

There  is  a specimen  in  the  County  Herbarium  at  Lincoln 
from  the  collection  of  Mr.  J.  Bogg,  not  dated  or  localised  * 
The  reference  to  Mr.  C.  Forster’s  search  in  Lincoln  should 
have  been  given,  i.e.,  Watson,  Cy  6,  Brit.  iii.  (1852),  p.  461. 

The  following  so-called  English  names  are  additional  to 
those  I gave 

Marsh  Fleabane,  Ray  in  Camden’s  Brit.,  1695.  Bird’s- 
tongue,  Groundsel,  Withing,  An.  Brit.  PL,  Ed.  7,  iii.  (1830), 
p.  939. 

The  first  record  is  “ Conyza  palustris.  In  many  places  about 
the  fens,  as  by  a great  ditch  near  Streatham  Ferry.”  Ray. 
Cat.  PL,  c.  Camb.  (1660),  p.  37. 

In  the  Transactions,  Vol.  VI.  (1899),  p.  459,  “ Hare  Booth  ” 
belongs  to  North  Lincoln,  not  to  South.  Walrorth  in  his 
Sch.  Crit.  (1822),  483,  seems  to  regard  the  Eng.  Botany, 
figure  t.  650  (Ed.  3,  t.  758)  as  rather  to  represent  his  S. 
riparius  = S.  bohemicus , Tansch,  but  the  difference  between  a 
glabrous  and  tomentose  plant  is  (here,  anyhow)  hardly  enough 
to  constitute  a species. 

As  to  the  last  time  S.  paludosus  was  gathered  in  England, 
about  the  year  1879,  Mrs.  F.  J.  Hanbury  made  a coloured 
drawing  of  the  plant.  This  I took  to  Soham  and  showed  to 
a Mr.  Wilton,  who  collected  insects  in  Wicken  Fen.  Some- 
where about  1880-81,  Mr.  Wilton  and  a friend  found  the 
plant  in  the  Fen,  and  a specimen  was  taken  by  this  friend  to 
the  North  of  England.  In  1883  he  wrote  me  that  he  brought 
to  Croydon  two  roots,  and  could  not  find  me,  supposing  I was 
a elergyman.  These  he  took  to  the  Crystal  Palace  and  gave 
to  one  of  the  gardeners,  but  I failed  to  trace  them.  Thus 
circa  1879  seems  to  have  been  the  last  of  the  species.  I had 
asked  him  not  to  take  roots,  but  only  cut  a stem  or  two,  as 
the  plant  is  a perennial.  But  I am  inclined  to  think  it  may 


* “Naturalist  ” (1895),  p.  96. 
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still  be  in  a very  wild  part  of  the  Fen,  towards  Barrawy 
Washes. 

Senecio  paldstris,  D.C. 

In  Paget’s  Nat.  History  of  Yarmouth,  1834,  it  is  recorded — 
“ Used  to  grow  several  years  ago  in  the  greatest  abundance 
in  a marsh  at  Caistor  and  elsewhere.  It  is  now  very  rarely 
and  uncertainly  seen  at  Belton  (Suffolk),  or  by  Ludham,  and 
Heigham  Bridges.” 

In  the  British  Museum  Herbarium  there  is  a specimen 
from  “ Near  Oakley-bridge,  betiveen  Norwich  and  Yarmouth, 
August,  1725.  Rev.  J.  Hemstea.”  This  was  gathered  by 
Joseph  Andrews,  an  Apothecary,  a friend  of  Dale  and 
Ray,  and  lived  at  Sudbury,  Suffolk.  I have  failed  to  find 
this  on  any  Norfolk  map,  and  no  one  seems  to  know  of  such 
a place  in  the  county. 

I can  only  suggest  it  may  have  been  “ Oakley,  two  miles 
from  Diss,”  in  Suffolk.  In  that  neighbourhood  Liparis 
Loevelii  and  other  Fen  plants  occur,  and  there  is  a bridge 
there  over  the  river. 


Suffolk,  E.  Co.,  25. 

“At  the  first  after  you  come  into  Lovingland,  1724.”  J. 
Sherard,  in  Dill.,  Ed.  of  Ray’s  Synopsis.  The  part  of  Suffolk 
bordering  on  Great  Yarmouth,  as  “ a tongue  of  land,”  was 
called  Lothingland,  and  Somerleyton  Hall  stands  on  the  site 
of  the  old  seat  of  the  “ Lords  of  the  Island  of  Lothingland.”* 
The  name  is  still  in  part  extant  in  Lake  Lothing.  Last 
record,  Babington,  1834.  In  Transactions,  1899,  delete 
“ Herb.  Forster  ” and  substitute  “ Mr.  F.  R.  Eagle.” 

Suffolk,  W.  Co.,  26. 

In  Transactions,  1899,  p.  461,  delete  line  11  and  read 
‘Brandon,  Eagle  (1800),  fide  Bloomfield.”  Wangford,  1800, 
J.  Dalton.  Lackford,  1 774,  Sir  J G.  Cullum. 

* Dutt.  “ The  Norfolk  Broads  ” (1903),  118. 
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Norfolk,  E.  Co.,  27. 

“ Between  Hingham  and  Watton,  Sir  J.  E.  Smith  in  MS. 
List  of  Norfolk  Plants  in  the  Library  of  the  Linnean  Society. 
This  may  refer  to  the  Scoulton  Mere  locality  ? 

Halvergate  before  1788.  J.  Crowe. 

St.  Faith’s  Bogs,  1799.  Sir  J.  E.  Smith. 

Haddiscoe,  1791.  T.  J.  Woodward. 

Filby,  24,  6,  1865.  H.  G.  Glasspoole. 

„ 23,  7,  1877.  A.  Bennett. 

,,  16,  6,  1886.  Rev.  Linton  in  Dublin  Herb. 

„ 30,  7,  1894.  H.  D.  Geldart. 

Mr.  Geldart  wrote  that  the  Rev.  G.  H.  Harris  “ had  a tale 
that  it  had  been  virtually  destroyed  for  the  time  being  by 
some  boys  who  had  beat  it  to  pieces  with  sticks  for  fun.” 

Heigham  Bridge,  1833.  P.  Paget. 

Norwich  to  Yarmouth.  T.  Martyn  (c.  1803?). 

Norfolk,  W.  Co.,  28. 

Scoulton  Mere  before  1781.  Sir  J.  E.  Smith.  Dersingham 
Moor,  near  Sandringham.  Mr.  Cross,  of  Ely,  1899.  I 
believe  Mr.  Bellingham,  of  Lynn,  was  the  discoverer  of  this 
station. 

Cambridge,  Co.,  29. 

First  record  Hows’  “ Phytologia,”  1 Int.  (1650),  30.  The 
record  in  Babington’s  FI.  of  Cambridge  of  “ West  Fen,  Ely,” 
p.  129,  was  an  error,  as  Mr.  Marshall  remarks  in  his  “ Notes 
on  Plants  extinct  since  I began  to  Collect  in  1833.”  There 
is  no  later  record  for  the  Co.  than  1820  in  Relhan’s  3rd  Ed. 
of  his  Flora.  Prof.  Babington,  lc.,  calls  this  “ Fleabane- 
Mullet,”  but  Dr.  Prior*  applies  this  name  to  Inula  dysenterica 
L.,  giving  “ Mullet  ” from  the  French  “ mollet  ” in  reference 
to  its  soft  leaves.  I cannot  find  Dr.  Prior’s  authority  for  thus 
applying  it,  though  I have  consulted  some  forty  British 
Floras  in  the  attempt.  In  Canada  and  the  United  States  it 
is  called  “ Pale  Ragwort,”  or  “ Marsh  Groundsel.” 

* “ Popular  Names  of  British  Plants  ” (1870),  p.  161. 
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Hunts,  Co.  31. 

First  record,  1805.  Woodward. 

Last  1820.  Withering. 

“ On  the  right-hand  side  of  Holme  Lode  near  Whittlesea 
Mere.” — Dr.  Paley’s  “ Wild  PI.  of  Peterborough,”  1860. 
Withering  makes  the  Hunts  (Ramsey)  plant  a variety,  but  it 
varies  greatly  with  points  he  gives.  In  1789,  Ramsey, 
Benwich,  Ugg,  and  Whittlesea  Meres  were  undrained. 
(Soham  Mere,  about  as  large  as  Whittlesea,  was  drained.) 
Unfortunately  we  have  little  or  no  records  for  any  of  these. 

Lincoln,  N.  C.,  54.  S.  Co.,  53. 

First  record,  Gough’s  Camden,  Brit.,  1789.  The  last  record 
for  Lincoln  North  was  in  G.  Weir’s  “ Hist,  and  Descrip. 
Sketches  of  the  Town  and  Soke  of  Horncastle,  1820.”  The 
plant  list  by  J.  Ward,  and  the  locality  Great  Stuston.  It 
occurred  in  the  East  Fen  in  immense  abundance  in  some 
years  (as  generally  the  case  with  biennials).  In  the  East  Fen, 
until  the  winter  of  1818-19,  “there  still  existed  1673  acres  of 
water  in  pristine  glory.”*  From  old  inhabitants . Mr.  W. 
Peacock  came  to  the  conclusion  that  all  the  holes  were  not 
really  dry  till  1830.  In  the  year  1866,  with  an  exceptionally 
heavy  rainfall,  the  East  Fen  was  under  water  again  for  weeks, 
and  looked  like  a huge  lake.  Two  pumps  were  erected  at 
Lode  Bank  and  lifted  the  water  six  feet,  so  it  is  not  likely  to 
occur  again. 

The  East,  West,  and  Wildmore  Fens  were  drained  by  Mr. 
Rennie  under  Acts  obtained  in  1801 — 1803  and  1818. 

The  Rev  Tuckwell  reported  to  the  Rev.  Woodruffe-Peacock 
that  he  had  found  the  Senecio  palustris  at  Humberstone,  four 
miles  south  of  Grimsby  in  North  Lincoln,  but  Mr.  W.  Peacock 
wrote  me — “ There  is  no  soil  or  locality  at  Humberstone 
where  the  Senecio  can  have  grown  at  any  time  during  the 
historical  period.” 

* Rev.  A.  Woodruffe-Peacock  in  litt. 
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The  Rev.  WoodrufFe-Peacock*  gives  two  districts  (17,  18) 
of  South  Lincoln  as  having  produced  the  S.  palustris,  and 
there  is  no  reason  to  doubt  it  did  occur  there  before  the 
drainage,  but  we  have  no  actual  records  or  specimens. 

Lancashire,  S.  Co.,  60. 

“ Copissimisine  auten  in  fossis  aquosis  circa  paludum 
Pillinmosse  dictam  in  Lancashi.”  Ray  in  Camden’s  Brit., 
1695,  803.  “Pillin  Moss  was  originally  some  25  square  miles 
in  extent,  but  is  now  reclaimed  except  one  small  piece  where 
Black-headed  Gulls  nest.”  Mr.  A.  Wilson  in  litt.  It  was 
said  that  a Preston  Schoolmaster,  a Mr.  Reynor,  had  found  it 
on  the  Moss,  but  Mr.  Ashfield  could  get  no  confirmation  of 
this.t 

Yorkshire. 

“ Conyza  foliis  lacinatus,  sive  C.  Helenites.  A stone’s  cast 
from  the  east  end  of  Shirley  Poole  near  Rushie-moore, 
belonging  to  Mr.  Darcy  Washington,  in  Yorkshire.”  Mr. 
Heaton  in  How’s  Phyt.  Brit.  (1650),  p.  30.  This  is  two  miles 
to  the  south  of  Askern,  and  is  still  very  marshy,  but  there  is 
no  record  since.  + The  above  is  ten  years  before  Ray’s  of 
1660. 

Westmorland,  Co.,  69. 

“ Hildverton  Moss  near  Burton.”  Lawson,  c.  1680.  Wilson 
in  1744. 

“ The  Moss  was  drained  in  1777  ” by  a cut  three  miles  long, 
four  yards  broad,  and  two  yards  deep.0 

In  the  Naturalist  (1886),  p.  10.  Mr.  Cordeaux  calls  this 
“ the  Giant  Cineraria,”  and  Hudson,  FI.  Anglica  (1798),  370, 
calls  it  “ Marsh  Cineraria”;  used,  I suppose,  as  it  was  placed 
by  Linmeus  ||  in  the  genus  Cineraria,  but  in  his  first  edition 
(1753)  he  called  it  “ Othonia  palustris.” 

* “ Naturalist  ” (1895),  p.  97. 
t “ Pliytologist,”  p.  161.  June,  1862. 
t Lees,  FI.  W.,  York  (1880),  p.  293. 

° Martindale,  “ Westmorland  Note  Book  (1888-9),  p.  85. 

||  Sp.  Plant..  Ed.  2. 
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Ray’s  locality  of  “Aberafon  ” seems  dubious  as  to  county, 
first  given  as  Glamorgan  and  after  as  Merioneth,  but  at 
Aberafon  in  Glamorganshire  “ there  is  plenty  of  ground 
which  would  suit  the  plant.”  Rev.  H.  J.  Riddesdell  in  litt., 
12,  8,  1905. 

In  cultivation  this  plant  is  very  difficult  to  keep  ; when 
young  it  is  very  fragile  and  requires  support,  and  unless  it  is 
surrounded  by  water  it  is  impossible  to  keep  slugs  and  snails 
from  it,  as  they  will  travel  over  tar  to  get  to  it.  In  its  native 
place  it  grows  with  such  robust  plants  as  Rumex  Hydro- 
lapathum. 

My  experience  of  S.  palustris  is,  that  the  larger  the  radical 
leaves  are,  the  more  they  are  cut.  and  you  can  find  plants 
from  nearly  entire  leaves  to  those  quite  jagged  within  a short 
distance  of  each  other.  In  a letter  dated  10th  May,  1910, 
Mr.  Evans,  of  Cambridge,  writes  that  he  has  lately  searched 
the  East  Norfolk  localities  for  S.  palustris  without  success. 

* Liparis  Loeselii,  Rich. 

Sir  J.  E.  Smith  in  Rees’  Cyclopedia,  Vol.  22,  remarks — 
“The  late  Mr.  Pitchford,  who  first  met  with  this  species  in 
Norfolk  (1767),  exchanged  the  only  specimen  with  Mr.  Light- 
foot  for  above  60  of  the  rarest  British  plants.”  Miss  A. 
Geldart  in  litt. 

The  two  following  names  occur  in  British  Floras  which  I 
did  not  mention  : — Pseudorchis  Loeselii , Gray,  Nat.  An.  Brit. 
PI.  (1821),  213.  Ophrys  lilifolia,  Hudson  FI.  Angl.  (1798),  389. 
In  Trans,  lc. , Lopham  Fen  is  put  under  West  Suffolk,  but  it 
is  in  East  Norfolk.  It  was  gathered  in  Roydon  Fen,  Diss,  in 
1847,  by  Mr.  C.  Prentice.t 

In  Gibson’s  Flora  of  Essex  (1862),  451,  is  a note  taken  from 
a letter  of  Edward  Forster’s,  1848: — “ Mr.  Borrer  has  rather 
alarmed  me  about  IAparis  Loeselii , he  says  he  could  only 
reach  it  by  jumping  a marsh  ditch  with  a pole.” 

* Transactions,  Yol.  VII.  (1902),  p.  333. 
t Phytologist,  2 (1847),  612. 
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Norfolk,  E.  Co.,  27. 

East  Ruston  Parish  with  South  Fen  Common,  this  adjoins 
Honing  Common,  where  Mr.  Buckhurst  found  it.* 

Catfield  Fen,  Rev.  M.  C.  H.  Bird  in  1898,  and  again  by  Mr. 
and  Mrs.  Nicholson  in  1905. 

Cambridge,  Co.,  29. 

It  was  gathered  on  Hinton  Moor  in  1785  by  Mr.  W.  Solet 
(1639 — 1802);  in  Burwell  Fen  by  Prof.  Henslow  in  1836 
(Dublin  Herbarium),  but  lost  in  1848,  as  also  in  Bottisham 
Fen  by  G.  S.  Gibson. 

“ Power  told  me  that  the  number  of  Sturmia  Loeselii  in 
Burwell  Fen  on  June  24th,  1835,  was  enormous.”  Babington’s 
Jour,  of  Life  (1897),  p.  40.7 

Gamlingay  Bogs  were  drained  before  1848,  but  up  to  1853 
Malaxis  paludosa  remained  in  a little  patch  of  bog,  but  in  1862 
a crop  of  potatoes  was  growing  where  the  Malaxis  was 
gathered  in  1853. 

I have  been  unable  to  find  when  Liparis  became  extinct  at 
Gamlingay,  but  J.  Power  gathered  it  there  circa  1831. 

Hunts,  Co.,  31. 

Right-hand  side  of  Holme  Lode.  Rev.  J.  Roper  in  Fen 
and  Mere  (1876),  p.  59. 

The  record  of  Yaxley  and  Stilton  Fens  will  be  found  by 
the  Rev.  W.  T.  Bree  in  “ The  Phylologist,”  IV.  (1851),  p.  103. 
These  have  long  been  drained. 

For  Lincoln  there  is  no  further  record  of  its  occurrence. 

The  English  Botany  plate  t.  47,  March,  1792,  was  drawn 
from  specimens  gathered  on  Hinton  and  Teversham  Moors 
(Cambs.)  by  Rev.  R.  Relhan.° 

Dickson  published  a specimen  in  his  Hort.  Sicc.,  fas.  9, 
No.  11,  1806. 

* Transactions,  VIII.  (1909),  666. 

t Author  of  “ Menthae  Britannicse,”  1798. 

I For  “John  ” read  “ Joseph,”  Transactions,  335,  Yol.  VII. 

° Chaplain  of  King’s  College,  Cambridge. 
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Teucrium  Scordium,  L.  (Trans,  lc.) 

The  figure  in  English  Botany,  t.  828,  January  1st,  1801, 
was  drawn  from  specimens  gathered  “ near  Cambridge.  Rev. 
J.  Holme.” 

Still  plentiful  in  Devon  in  1901.  Mr.  Davey  in  litt. 

There  is  no  record  of  the  species  being  gathered  in  its 
Yorkshire  station  for  30  years. 

Gathered  in  Oxfordshire  at  Godstow  in  August,  1864,  by 
Mr.  H.  Boswell  (Herbarium,  British  Museum).  There  are 
specimens  in  the  same  Herbarium  from  “ Near  Cambridge. 
Mr.  Davies,  1775.  ’ 

Almost,  if  not  quite  extinct  in  Lincoln.  Lost  in  the  East 
Fen  between  1804  and  1815,  but  lingered  at  Washingborough 
Fen  till  recently.  Seen  there  in  1870  by  Dr.  F.  A.  Lees. 

Near  Ely,  October,  1901.  W.  J.  Cross  in  Herb.  S.  H. 
Bickham. 

* Peucedanum  palustre,  Moench,  Norfolk,  E.,  Co.,  27. 

Dubeck  in  Thurne.  J.  and  A.  Bennett,  1903. 

Great  Fen  near  Barton  Broad.  C.  C.  Salmon. 

Wood  Marsh  by  South  Walsham  Dyke.  J.  and  A.  Bennett, 
1903. 

Head  of  Meadow  Dyke  by  Horsey  Mere.  Mr.  Dutt. 

Plentiful  in  a marsh  between  Ludham  Bridge  and  Irstead 
Shoals  on  the  left-hand  side  of  the  Ant.  J.  and  A.  Bennett, 
1903. 

East  Ruston  and  Calthorpe.  Mr.  Nicholson,  1904. 

Lake  Lancashire? 

“ Brought  to  me  and  Mr.  Crowe  when  in  Lancashire  by 
the  Rev.  W.  Jackson.”  T.  J.  Woodward,  of  Bungay.t 

Lancashire  is  now  divided  botanically  into  Lake,  West,  and 
South,  so  it  is  impossible  to  locate  such  a record  or  remark 
as  the  above.  Mr.  Petty  mentions*  that  this  Mr.  Jackson 

* Transactions,  VII.  (1903),  467. 
t Withing,  An.  Brit.  PI.,  Ed.  2,  1787. 
f “Naturalist”  (1901),  308. 
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was  Vicar  of  Ulverston,  and  that  he  had  sought  the  plant 
without  success. 

Nottingham,  Co.,  56. 

It  is  probable  that  the  record  of  Peucedanum  in  this 
County  referred  to  Selinum  Carvifolia  L.,  which  has  been 
found  by  Prof.  Carr  only  a few  miles  away  from  the  recorded 
station  of  Peucedanum.  On  first  seeing  the  Selinum  growing 
among  rushes,  etc.,  he  quite  thought  he  had  rediscovered  the 
Peucedanum. 

Yorkshire,  S.  E. 

“ In  great  plenty  in  low  wet  moors,  with  Iris  pseudacorus , 
near  Whitgift,  four  miles  from  the  confluence  of  the  Ouse 
and  Trent.’’  Withering,  Arr.  Brit.  PL,  Ed.  VII.  (1830),  p.  372. 
Now  (1910)  quite  extinct. 

Transactions,  VII.,  471,  line  14  from  bottom  : for  “ Wither- 
lode”  read  “ Witherslode  and  Kendle.”  Withering,  lc.  Ed.  2, 
1787  * 

I have  nowhere  seen  it  stated  that  this  plant  has  two  forms 
of  root,  whether  the  result  of  age  only  I am  unable  to  say,  as 
I have  never  had  it  in  cultivation. 

“ Gathered  by  Dr.  Smith  in  the  ditches  of  a very  wet  reedy 
meadow  between  Heigham  and  Norwich,  July,  1794.”  Eng. 
Botany,  Ed.  1. 

Lathyrus  palustris,  L. 

The  Eng.  Botany  plate  t.  169,  April  1st,  1794,  was  drawn 
from  specimens  gathered  by  Dawson  Turner  at  Burgh, 
Suffolk,  on  July  1st,  1793. 

Suffolk,  E.,  Co.,  25. 

Blunderton  Marshes,  1897.  Mr.  A.  Dutt. 

Norfolk,  E.,  Co.,  27. 

Ward  Marsh  by  South  Walsham  Dyke.  J.  and  A.  Bennett, 
1903. 

Upton  Broad,  1885,  plentiful.  H.  D.  Geldart  in  litt. 

* Petty  in  “ Naturalist”  (1901),  308. 
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Marsh  left  hand  side  of  Meadow  Dike,  just  before  you 
come  to  Horsey  Mere.  Mr.  W.  A.  Dutt,  1903. 

Extinct  in  Worcestershire. 

“ The  extensive  Longdon  Marshes  are  drained,  and  much 
of  the  land  is  now  arable.”  Mr.  J.  C.  Bagnell  (1903)  in  litt. 

Extinct  in  Carnarvon.  Mr.  J.  Griffiths  in  litt.  Mr. 
Griffiths  omits  the  species  in  his  Flora  of  Carnarvon  and 
Anglesea,  1895,  not  even  recording  it  as  an  extinct  species. 
It  occurred  in  abundance  between  the  Great  and  Little 
Ormes  Head.  Rev.  W.  R.  Cutch,  Sp.  1836. 

There  is  no  doubt  the  species  did  occur  in  Surrey,  as  I 
have  seen  a specimen  in  Sherard’s  Herbarium,  at  Oxford. 
“ In  a squalid  watery  place  in  Peckham  Fields  at  the  back  of 
Southwark.”  T.  Willesell  (1640 — 1686?),  who  collected  for 
Merrett,  Sherard,  Ray,  and  the  Royal  Society,  and  died  in 
Jamaica  before  1686. 

Specimens  from  the  East  Fen,  Lincoln,  from  Sir  J.  Banks, 
in  the  British  Museum  Herbarium,  are  a broad-leaved  form, 
near  the  var.  latifolins  Lange,  which  is  accepted  by  many 
European  botanists  as  the  type,  but  is  certainly  rare  in 
England. 

Carex  paradona,  Willd. 

Formerly  confounded  with  C.  teretinscula,  and  so  named  in 
the  earlffir  Yorkshire  specimens,  1796 — 1830 — 41.  For  a 
very  full  comparison  of  characters  between  this  C.  paniculate 
and  teretinscula  see  Crepin,  “ Notes,  PI.  rare  Belgique,  Part  5 
(1865),  123—136.” 

York,  S.  E.,  Co.,  61. 

Leven  Canal,  Holderness,  11,6,  1904.  F.  J.  Robinson.* 

Pulfin  Bog  near  River  Hull,  5,  1896.  F.  J.  Robinson,  sp. 

Boggy  ground  by  River  Hull  near  Driffield,  7,  1898.  C. 
Waterfall. 

Langwith  Common.  S.  Thompson,  ex  W.  Whitwell. 

English  Botany,  plate  t.  2896,  May  1st,  1845.  Description 
by  C.  C.  Babington  (1808 — 1895). 

* Author  of  the  “ Flora,  East  Riding  of  Yorkshire,”  1902. 
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Norfolk;,  E.,  Co.,  27. 

Upton  Broad.  H.  D.  Geldart  in  litt. 

Sonchus  Palustris,  L. 

Suffolk,  C.,  Co.,  25. 

“ In  a bed  of  reeds  adjoining  dykeside  bordering  Oulton 
Broad,  in  1904  ; same  place  as  Skepper  found  it.  Mr.  \V.  A. 
Dutt. 

“ Ditch  beside  the  Waveney  in  the  Parish  of  Blundeston, 
about  12  plants  on  the  marsh  side  of  the  river  wall,  near  the 
main  dyke  connecting  Flixton  Decoy  with  the  river.”  Mr. 
W.  A.  Dutt. 

Medicago  falcata,  sylvestris,  and  minima.  Abundant  at 
Thetford  (Norfolk).  W.  G.  Clarke  in  litt.,  September,  1909. 

Norfolk,  E.,  Co.,  27. 

Burgh  St.  Peter  near  the  Staithe  in  1898-99.  Mrs.  Baker, 
ex  Mr.  W.  A.  Dutt. 

Lincoln,  S.,  Co.,  53?  or  N.,  Co.,  54. 

The  Rev.  Woodruffe-Peacock  doubts  Mr.  Bloxam’s  specimen 
coming  from  South  Lincoln,  and  thinks  it  must  have  been 
from  the  East  Fen,  where  Young*  saw  it  before  1799. 

Bloxam  was  in  Lincolnshire  with  Sir  J.  Banks  some  time 
between  1814  and  1824,  as  he  was  sent  out  by*  Sir  Joseph  as 
Naturalist  on  the  “ Blonde,”  1824-5.  It  could  hardly  have 
existed  in  the  East  Fen  after  1814.  The  whole  Fen  is  now 
highly-cultivated  wheat  land. 

Lastrea  cristata,  Presl. 

This  is,  I regret  to  say,  gradually  dying  out  in  two  or  three 
counties,  and  there  is  no  new  station  to  report. 

There  has  been  no  confirmation  of  the  County  of  Dorset, 
and  the  Rev.  E.  F.  Linton  doubts  all  the  stations  given  in 
the  Flora. 

* General  View  of  the  Agriculture  of  Lincoln,  1799. 
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I trust  the  principal  Norfolk  station  will  not  be  made 
public,  or,  notwithstanding  Mr.  Cotton’s  careful  overlooking, 
it  will  be  raided. 

Suffolk:,  E.  Co.,  25. 

Gathered  August,  1849,  by  Mr.  H.  Bidwell  (1816 — 1868)  at 
Bexley  Decoy  near  Ipswich.* 

The  English  Botany  plate  t.  2125,  March  1st,  1810,  the 
specimen  from  “ the  Lows  on  Holt  Heath,  Norfolk,  in  1805, 
by  the  Rev.  R.  B.  Francis.” 

Near  Lynn,  Norfolk.  September,  1852.  T.  Hardy  (1817 — 
1884). 

There  is  an  interesting  account  of  L.  cristata  near  Thorne 
(Yorkshire) ; its  discoverer  and  its  history,  by  Dr.  F.  A.  Lees, 
in  “ Naturalist”  (1884),  164. 

Notts,  Co.,  56. 

Oxton  Bogs  are  now  completely  drained,  but  Mr.  H.  Fisher 
in  a letter  to  Mr.  Wilkinson,  of  York  (October,  1903),  remarks 
“ I gathered  L.  cristata  there  in  1888,  and  again  in  1898,  but 
the  bogs  are  nearly  drained.  L.  spinolosa  is  abundant  there, 
but  nothing  like  uliginosa  grows  there.” 

V.  TRIPHYLLOS,  L. 

Suffolk,  E.,  Co.,  25. 

Bungay.  Sir  J.  C.  Smith  (1759 — 1828) 

Suffolk,  W.,  Co.,  26. 

Eriswell.  Sir  C.  J.  Bunbury  (1809—1886). 

Elvedon  and  Euston,  1887.  E.  F.  Linton. 

Barnham.  Rev.  W.  Kirby  in  Withing,  1830. 

Veronica  verna,  L. 

Suffolk,  W.,  Co.,  26. 

Between  Barnham  and  Thetford;  C.  Forster  (1765 — 1849), 
in  1822  in  Herbarium,  British  Museum  ! Near  Barton  Mills ; 
Borrer  Herbarium  at  Kew ! Bury,  1797;  E.  Robson,  in 
Herbarium,  Backhouse. 

* Bot.  Gazette,  I.,  325,  1849. 
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SCELERANTHUS  PERENNIS,  L. 

“ Huckwold,  Norfolk,  July,  1885.”  G.  C.  Druce,  in  Rep., 
Bot.  Ex.  Club,  383,  for  1892  (1893).  There  is  no  such  place 
in  Norfolk;  Hockwold-cum- Wilton  in  West  Norfolk  may  be 
meant. 

Suffolk,  W.,  Co.,  23. 

Bury.  Miller’s  Dictionary,  1724. 

Artemisia  campestris,  L. 

Suffolk,  W.,  Co.,  26. 

Lingheath,  Brandon,  1909.  W.  G.  Clarke. 

“ Near  Barton  Mills  and  Elveden.”  T.  Willisel,  in  Dill., 
1670. 

Roadside  from  Barton  Mills  to  Elveden,  Barnham  and 
Elvedon.  Rev.  Hind,  in  FI.  Suffolk,  p.  74. 

Norfolk,  E.  and  W.,  Co.,  27  and  28. 

Mr.  W.  G.  Clarke  (24,  9,  09)  writes  that  Mr.  W.  H.  Burrell 
went  to  White  Top  Common,  Blickling,  and  Abel  Heath,  and 
most  carefully  searched  these  for  the  Artemisia,  without 
finding  any  trace  of  it.  Mr.  Clarke  himself  traversed  the 
Devil’s  Dyke  at  Cranwich  for  two  miles  without  seeing  any 
Artemisia  there  ; but  he  remarks — “ It  may  grow  in  that 
part  of  the  Dyke  further  north  and  still  in  the  Parish  of 
Cranwich.”  He  also  writes  re  the  “ one  mile  on  the  road  to 
Norwich”  locality “The  roadside  plantation  has  grown  up, 
the  bank  has  been  partially  levelled  and  is  often  covered 
with  road  scrapings,  and  there  is  no  part  which  is  not 
exposed  to  the  dropping  of  the  trees.” 

In  the  Transactions,  VIII.  (1909),  826,  Mr.  J.  Edwards 
writes — “ I found  this  latter  plant  ( A . campestris)  as  a road- 
side weed  just  outside  the  Town  of  Thetford,  in  August, 
1888.”  This  is  three  years  later  than  Mr.  Glasspoole’s  record. 
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Statice  reticulata,  L. 

In  the  two  latest  lists  of  British  plants,  i.e.,  the  London 
Catalogue,  Ed.  10,  1908,  this  species  is  named  Limonium 
bellidifolium,  Dum. ; in  the  British  Museum  “ Seed-plants 
and  Ferns,  1907,”  it  is  called  Limonium  reticulatum,  Miller, 
Gardeners’  Diet.,  1768.  Gouan  FI.  Monsp.,  1765,  gave  it  the 
first  name,  and  Linnaeus  Sp.  Plant.,  Ed.  1 (1753),  275,  gave  it 
the  latter  name,  but  only  giving  it  for  “ Melita,”  i.e.,  Malta  ; 
both  under  the  generic  name  Statice. 

The  non-accordance  in  nomenclature  of  our  British  lists 
and  books  is  most  troublesome  to  those  botanists  who  do  not 
possess  a library ; and  the  so-called  earliest  names  seem  as 
far  off  as  ever. 


Atriplex  pedunculata,  L. 

Gathered  below  Gravesend  in  West  Kent,  in  September, 
1885,  by  Mr.  A.  Thurnall. 

It  is  very  curious  that  no  one  in  recent  years  has  found 
this  species  or  Statice  reticulata  in  Lincolnshire.  Sir  J. 
Banks  speaks  of  it  as  being  “ vastly  abundant  in  some 
years.”  * 

There  are  specimens  from  Lincolnshire  in  Buddie’s  Herb- 
arium (c.  1660  — 1715),  contained  in  that  of  Sloane  at  the 
British  Museum. 

The  Rev.  Woodrufte-Peacock  in  “ The  Naturalist  ” (1897), 
170,  gives  his  division  18  of  South  Lincoln,  but  Bank’s 
locality  of  Fossdyke  most  certainly  is  in  No.  17.  It  seems 
that  T.  Martynt  gathered  it  at  “ Tid  Goat,  near  Wisbeach.” 
Wisbeach  is,  of  course,  in  Cambridgeshire,  but  Tydd  Gote 
hamlet  is  in  Lincolnshire,  and  Tydd  St.  Giles  in  Cambridge- 
shire. So  it  seems  likely  from  Relhan’s  (1753 — 1823),  Flora 
Cant.,  1820,  and  Lyon’s  Fas.,  pi.  (1763),  p.  32;  (and  the 

* General  View  of  the  Agriculture  of  Lincoln,  1799. 
t Plantre,  Cantab  (1763),  p.  8. 
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boundary  not  being  accurately  settled  until  1831),  that  this 
gives  Lincoln  another  locality,  but  like  all  the  others  it  has 
not  been  gathered  there  for  many  years.  It  was  sought  in 
1826  by  Dr.  Howitt. 

I have  not  seen  this  in  Norfolk,  but  do  not  know  if  sheep 
are  there  turned  out  on  the  salt  marshes. 

Norfolk,  E.,  Co.,  27. 

Yarmouth.  W.  L.  Notcutt,  1852,  G.  Howitt  (1800 — 1873), 
and  many  years  after  by  Mr.  H.  C.  Watson. 

It  also  seems  likely  that  Skrimshire  (1766 — 1830)  gathered 
this  in  Lincoln  as  well  as  Cambridgeshire.  I understand  there 
is  a specimen  in  the  Wisbech  Museum  gathered  by  him. 

At  present  there  seems  no  explanation  why  these  two 
species  have  disappeared  in  this  county,  although  still 
abundant  in  West  Norfolk.  Perhaps  in  the  Rev.  Woodruffe- 
Peacock’s  forthcoming  Flora  of  Lincolnshire,  some  suggestion 
may  be  made  ? 

One  can  understand  the  extinction  of  Seuecio  paludosus  and 
paluslris,  and  Sonckus  palustris  by  drainage. 

It  appears  that  in  Lincolnshire  “ all  our  salt  marshes  are 
grazed  by  sheep  at  times.”  Rev.  Woodruffe-Peacock  in  litt. 

Phleum  Boehmeri,  Wibel  ? 

Suffolk,  W.,  Co.,  26. 

Tuddenham  Heath.  July,  1900;  June,  1901.  W.  J.  Cross. 

Aira  canescens,  L. 

Yarmouth,  1794.  E.  Robson,  in  Herberium.  S.  II. 
Bickham. 
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XIV. 

NATURAL  HISTORY  NOTES  FROM  YARMOUTH. 

By  A.  H.  Patterson. 

Read  joth  April , 1912. 

The  year  1911  provided  me  with  few  items  of  any  great 
interest  or  moment.  The  hot  summer  and  autumn  were 
characterised  by  an  almost  utter  absence  of  bird  life  on 
Breydon.  Nor  were  the  conditions  favourable  from  a marine 
point  of  view  : I have  to  record  but  one  new  fish  for  the  year, 
viz.,  the  Sandy  Ray. 

In  January  there  was  a great  inshoring  of  Cods,  when 
numbers  were  taken  from  the  piers.  I examined  many 
stomachs,  finding  lugworms,  shore  crabs,  and  hermit  crabs 
in  abundance.  Undoubtedly  the  hermits  are  usually  shaken 
out  of  the  whelk-shells  before  swallowing,  whilst  those 
engulphed  are  ejected  immediately  a crab  dies  and  becomes 
detached  from  them. 

A Streaked  Gurnard  ( Trigla  lineata)  reached  me  from 
Lowestoft,  January  31st.  During  the  latter  part  of  the 
month  small  Dorys  were  much  in  evidence. 

Bramblings  had  been  plentiful  during  the  winter. 

Harvest  Mice.  This  small  rodent  would  appear  to  be 
plentiful  in  East  Suffolk.  Two  were  sent  to  the  Tolhouse 
Museum  in  February. 

Hawfinches  had  been  numerously  seen,  and  several  nested 
in  February  in  the  neighbourhood  of  Filby. 

On  April  14th  Breydon  marshes  and  walls  were  alive  with 
small  beetles,  mostly  Staphylina,  and  a species  of  black  fly 
(Adora?).  Starlings  were  “hawking”  for  them  like  so  many 
Swallows.  Drowned  insects  floated  on  the  tide  in  great 
numbers. 
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Several  Bar-tailed  Godwits  on  Breydon  in  May.  They  are 
inclined  to  work  the  muds  in  company,  like  sheep,  keeping 
close  together  and  feeding  half-leg  deep,  “pricking”  pro- 
miscuously at  about  every  third  step  in  search  of  red  mud- 
worms  {Nereis  diversicolor). 

When  passing  a fish  shop  on  May  20th  I observed  the 
“ sides  ” of  a freshly  cut  up,  recently  captured  Skate,  the 
colour  and  unusual  markings  attracting  my  attention.  The 
“ dock  ” or  body  part  had  been  removed,  with  the  tail,  but 
the  two  “ sides,”  of  a decided  drab  colour,  adorned  with  the 
distinctive  spottings,  referred  to  by  Couch  as  “ Ocellated 
spots,  the  size  of  the  section  of  a pea,  the  centre  yellow,  the 
border  a deeper  impression  of  the  colour  of  the  ground,” 
were  at  once  indicative  of  the  species.  Couch  knew  the  fish, 
naming  it  the  Sandy  Ray  ( Baca  circularis) ; and  Matthias 
Dunn,  of  Nevagissey,  also  considered  it  a distinct  and  true 
species.  Day,  on  the  other  hand,  for  some  reason  best  known 
to  himself,  coupled  it  with  the  Cuckoo  Ray,  a species  I am 
well  acqnainted  with,  as  was  Dunn.  From  enquiries  made, 
I ascertained  that  the  fish  had  been  caught  by  a Lowestoft 
smack  off  the  North  Norfolk  coast ; and  I feel  safe  in  placing 
it  on  the  County  list  of  fishes. 

June  4th,  on  this  late  date  I observed  four  Bar-tailed 
Godwits  on  Breydon,  as  “ grey  ” as  in  mid-winter. 

Two  Spoonbills  on  Breydon,  apparently  young  birds,  on 
June  23rd. 

July  22nd.  By  this  date  a number  of  Curlews  and  Whimbrel 
had  returned  to  Breydon.  And  on  the  26th,  when  in  company 
with  a Cheshire  naturalist,  was  astonished  to  see  a Cuckoo 
settled  on  the  mud,  from  which  we  disturbed  it 

Myriads  of  the  pretty  wasp-like  Syrphus  pryasiri  swarming 
the  outskirts  of  the  town,  many  being  drowned  in  Breydon. 

A “double”  Plaice,  an  exceedingly  rare  variety,  was 
brought  me  on  August  31st.  The  travelling  eye  rested  in 
the  characteristic  notch ; and  the  under  side,  all  but  on  the 
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cheek,  was  of  the  same  colour  as  the  upper  side,  the  red 
spots  being  present  also.  Strangely  enough,  another  exactly 
like  it  was  shewn  me  on  September  10th.  Probably  they 
were  of  the  selfsame  brood. 

Probably  owing  to  the  long-continued  drought,  Crane  Flies 
(“  Daddy  Longlegs  ”)  were  abnormally  scarce  on  the  Breydon 
marshes  this  September. 

September  17th.  Oysterstalkers  had  been  unusually 
numerous  on  the  beach  this  month. 

Three  Snow  Buntings  had  arrived  on  October  1st. 

October  18th.  A number  of  drowned  migrants  washed  up 
on  the  beach,  including  Starlings,  Thrushes,  Blackbirds, 
Skylarks;  also  found  remains  of  a Woodpigeon,  Redbreast, 
and  Chaffinch. 

October  19th.  Lately  Gold-crested  Wrens  had  been 
extremely  numerous,  as  had  Redbreasts.  The  latter  appeared 
to  be  very  quarrelsome ; the  former  had  been  preyed  on  by 
cats  until  they  wearied  of  the  hunt  of  such  small  morsels 
whose  downy  feathers  gave  them  so  much  trouble. 

A Grey  Shrike  alighted  on  Gorleston  Pier  in  October ; and 
during  the  migratory  period,  a Short-eared  Owl  and  a Barn 
Owl  had  alighted  on  the  “ Leman  and  Ower”  Light-vessel,  as 
had  some  five  or  six  Kestrels. 

October  24th.  A large  school  of  White-beaked  Dolphins 
( Delphinus  albirostris)  were  observed  going  south. 

October  28th.  Saw  Gulls  ferociously  attacking  a wave- 
wearied  Guillemot  off  the  harbour  mouth. 

Five  Woodcocks  flew  in  fiom  sea  early  on  the  morning  of 
November  6th.  These  alighted  behind  a sand-dune,  where 
they  were  stalked  by  a grocer  named  Whilev,  who  killed  two 
of  them  at  one  shot  as  they  sat  perched  up,  already  fast 
asleep. 

A Little  Gull  shot  on  November  26th. 

A Sunfish  ( Orthagorisens  mola)  washed  ashore  at  Shering- 
ham  on  the  same  date ; and  on  the  29th  a 4-foot  example  of 
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the  Porbeagle  Shark  was  captured  by  a sea  angler  fishing  off 
Yarmouth. 

December  30th.  A very  interesting  variety  of  the  Black 
Rat  ( Muts  rattus)  was  taken  in  a trap  in  one  of  the  local  ware- 
houses. Along  the  back  from  the  nape  of  the  neck  to  the 
base  of  the  tail  ran  a narrow  yellowish-white  mark ; the 
abdomen  was  of  the  same  hue,  as  was  each  leg. 

I might  add,  in  conclusion,  that  the  majority  of  fish  records 
were  published  in  the  “Zoologist”  of  December,  1911,  and 
January,  1912.  i 

AN  EAGLE  FORTY  YEARS  OLD. 

The  accompanying  photograph  by  our  President,  Mr.  R. 
Gurney,  gives  the  portrait  of  a White-shouldered  Eagle 
( Aquila  adalberti,  Brehm)  which  belonged  to  my  late  father, 
and  which  having  been  procured  in  May,  1872,  from  the  nest, 
is  now  over  forty  years  old.  It  was  taken  in  Spain  with 
another  young  one  by  the  late  Lord  Lilford,  in  the  pine 
forests  at  the  mouth  of  the  Guadalquiver.  It  is  still  in 
pretty  good  health,  and  looks  like  living. 

J.  H.  Gurney,  Keswick  Hall. 


XV. 

MISCELLANEOUS  NOTES  AND  OBSERVATIONS. 

Wild  Bird  Protection  on  the  Norfolk  Coast. — The 
Reports,  for  the  year  1911,  of  the  four  Bird  Protection 
Societies  in  the  County  have  been  received,  and  all  show  a 
satisfactory  record.  It  was  estimated  by  the  watcher  at 
Wells  that  the  number  of  Common  and  Lesser  Terns’  nests 
last  year  was  about  three  hundred,  of  which  the  large 
majority  were  of  the  former  species.  In  the  same  locality 
the  Black-headed  Gull  is  gradually  increasing  in  numbers  as 
a nesting  species,  and  some  twenty  nests  were  found  last 


season. 
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At  Wolferton  there  was  a noticeable  increase  in  the  number 
of  nests  of  the  Lesser  Tern. 

The  Watcher’s  difficulties  in  the  Blakeney  and  Cley  area 
were  added  to  by  an  incursion  of  a large  number  of  rats, 
these  vermin  having  been  attracted  by  the  carcase  of  a Whale 
that  became  stranded  near  the  nesting-ground  in  October, 
1910.  It  was  not  until  the  following  June  that  the  carcase 
was  finally  disposed  of — by  burning.  On  the  whole,  however, 
the  birds  hatched  off  well. 

On  several  occasions  between  May  27th  and  June  29th  a 
Spoonbill  was  seen  on  Breydon,  though  apparently  not  always 
the  same  bird.  This  extensive  mud-flat  is  used  as  a resting- 
place  and  feeding-ground  by  a large  number  of  birds  of 
different  species  during  their  northern  migration  in  the 
months  of  March,  April,  and  May;  and  the  records  of  the 
watcher,  printed  in  the  Report  of  the  Honorary  Secretary  for 
the  first  time  this  year,  will,  we  hope,  be  continued  in  the 
future. — S.  H.  L. 

Nutcrackers  in  Norfolk. — October  4th,  1911,  was  a par- 
ticularly still  day  in  Norfolk,  but  it  was  succeeded  by  a very 
boisterous  night,  with  a strong  north-east  gale,  which 
continued  to  blow  hard  for  twenty-four  hours.  That  such 
weather  should  bring  over  migratory  birds  was  to  be  expected, 
and  accordingly  the  following  day  a Nutcracker  was  seen  at 
Hempstead,  near  Holt,  on  a small  oak  which  adjoins  a large 
fir-tree  wood,  such  as  this  species  might  be  expected  to  be 
partial  to.  A few  hours  after  it  was  shot  at  Cawston. 

On  the  9th  a second,  which  I had  the  pleasure  of  showing 
to  members  at  our  meeting  on  the  31st,  was  shot  at  Sparham, 
which  is  only  five  miles  from  Cawston.  Most  likely  both  of 
them  crossed  the  North  Sea  together,  as  well  as  a third  which 
avoided  human  enemies  until  it  got  as  far  as  Buckingham- 
shire, where  it  met  its  fate  in  a horse-chestnut  tree. 

From  the  slenderness  of  their  bills,  it  appeared  probable 
that  these  migrants  had  come  from  Siberia  or  Eastern  Russia, 
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where  a race  exhibiting  this  peculiarity  is  known  as  Nucifraga 
caryocatactes  macrorhynchus . The  Swiss  Nutcracker,  which 
generally  has  a thicker  bill,  stands  as  N.  c.  caryocatactes. 

J.  H.  Gurney. 

Supposed  Lanius  Meridionalis,  Tem,  in  Norfolk. — 
In  the  eighth  volume  of  the  Transactions  (page  352)  a 
supposed  example  of  the  Southern  or  Spanish  Grey-Shrike 
(Z.  meridionalis ),  which  had  been  killed  at  Drayton,  is 
recorded.  Having  been  submitted  to  Mr.  H.  F.  Witherby 
and  Dr.  Hartert,  and  by  them  compared  with  a much  larger 
series  of  Shrike  skins  than  were  at  my  disposal,  it  has  been 
decided  by  these  gentlemen  that  this  bird  cannot  be  an 
example  of  L.  meridionalis  in  winter  plumage,  as  I thought, 
but  only  a rather  dark  Z.  ex cubitor,  a species  well  known  as  a 
not  uncommon  visitant  to  England. — J.  H.  Gurney. 

Some  Suffolk  Ornithological  Notes  for  1911-12. — 
The  most  notable  occurrence  was  that  of  the  Siberian  Nut- 
cracker, a female  of  the  year  being  killed  at  Beyton  on 
November  10th.  In  January,  prior  to  the  cold  snap  which 
lasted  from  January  27th  to  February  6th,  birds  were  rather 
restless.  On  the  23rd  January  a Dunlin  was  killed  just 
outside  Bury,  by  the  ditches.  On  the  26th  January  an 
immature  Cormorant  at  Hardwick,  feeding  with  fowls,  was 
shot  by  the  keeper,  who  mistook  it  for  a Hawk,  and  about 
this  time  another  was  taken  at  Culford.  On  February  4th  a 
Tufted  Duck  and  Little  Auk  were  killed  at  Bardwell,  and  on 
February  6th  a Crested  Grebe  was  killed  by  the  telegraph 
wires  at  Higham.  The  season  was  an  unusually  early  one. 
Stock  Doves  were  breeding  the  end  of  February;  Snipe’s  eggs 
were  found  on  March  27th;  on  April  5th  young  Blackbirds 
were  out  of  the  nest;  and  on  the  19th  a Partridge’s  nest  with 
five  eggs  was  found.  The  Cuckoo  was  heard  on  the  14th 
April  within  a mile  of  Bury,  quite  a week  before  the  usual  time. 

, . ,.  W.  H.  Tuck. 
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Colman  Russell  J. 

Crown  Point,  Norwich 


VII. 


Cook  W.  Warner 

Horsham  St.  Faith’s,  Norfolk 
Cooke  M.  C..-M.A..  LL.D..  Hon.  Hem. 

53,  Castle  Road.  Kentish  Town,  N.W. 
Corder  John  London  Street.  Norwich 
Cremer  W.  C.  Sheringham,  Norfolk 

Cresswell  George  King's  Lynn 

Cross  J.  M.  Mile  End  Road,  Norwich 
Crowfoot  W.  M.,  F.R.C.S.  Beccles 

Cuhitt  E.  R Honing  Hall.  Norfolk 


D 

Dalby  Rev.  Alan,  M.A. 

The  Vicarage,  Old  Cattou,  Norwich 
Day  Donald  D.,  F.R.C.S. 

Surrey  Street.  Norwich 
Digby  A.  Fakenham 

Dowson  E.  T.,  F.R.Met.  Soc. 

Geldeston,  Beccles 
*Dresser  H.  E.,  F.L.S..  F.Z.S. 

44,  Hornton  Court,  Kensington,  W. 
Duff  Miss  B. 

Furze  Hill,  North  Walsham.  Norfolk 
Duleep  Singh  H.H.  Prince  Frederick, 
F.S.A.  Bio’ Norton  Hall,  Norfolk 


E 

Eade  Sir  Peter,  M.D. 

St.  Giles’  Street.  Norwich 
Easter  W.  C.  99,  City  Road,  Norwich 
Edwards  J.,  Hon.  Mem. 

Coiesborne.  Cheltenham 
Eldred  E.  J.  H.  Coltishall,  Norfolk 

Evans  H.  Muir,  M.D. 

Turrett  House,  South  Lowestoft 
Everiugton  W.  Castleacre.  Swaffham 
Everitt  H.  R.  Oultou  Broad,  Lowestoft 


F 

Falcon  Michael  Horstead,  Norfolk 

Farn  A.  B. 

Ganarew,  Whitehurch-on-Wye 
*Feilden  Col.H.W.,  C.B.,  F.G.S.,  C.M.Z.S. 

V.P.  Burwash,  Sussex 

Fisher  Rt.  Rev.  Bishop,  D.D. 

Burgh  Hall,  Gt.  Yarmouth 
Fitch  Rev.  H.  C. 

Beeston  Regis  Rectory,  Norfolk 
*Fletcher  W.  H.  B. 

Aldwick  Manse,  Bognor 
Forrester  J.  B.  Thorpe  Road,  Norwich 
Fowler  W.  Warde,  M.A. 

Kingham,  Chipping  Norton 
Fryer  H.  F.  The  Priory,  Chatteris 


G 

*Gainsborough  The  Right  Hon.  the  Earl 
of  Exton  Park,  Rutland 

Garstang  Walter,  D.Sc. 

The  University,  Leeds 
Geldart  Miss  Alice  M.,  President 

Cotman  Rd.,  Thorpe  Hamlet,  Norwich 
Goodchild  Herbert 

27,  Castle  Meadow,  Norwich 

Goose  A.  W. 

lo,  Sandringham  Road,  Norwich 
Gould  Russell  P. 

•’Albemarle,”  Eaton,  Norwich 


Gunn  T.  E.,  F.L.S. 

Sc  Giles  Street,  Norwich 
*Gurney  Miss  Cicely 

Keswick  Hall.  Norwich 
^Gurney  Sir  Eustace.  F.Z.S.,  V.P. 

Sprowston  Hall,  Norwich 
"Gurney  Gerard  H.,  F.Z.S. 

Keswick  Hall,  Norwich 
*Gurney  J.  H..  F.L.8..  F.Z.S.,  V.P. 

Keswick  Hall,  Norwich 
Gurney  Q E.  Bawdeswell  Hall,  Norfolk 
*Gurney  Robert,  M.A..  F.Z.S. 

Ingham  Old  Hall,  Norfolk 
Gurney  W.  S.  Mangreen  Hall.  Norfolk 


H 


*Haigh  G.  H.  Caton 

Grainsby  Hall,  Gt.  Grimsby 
Halls  H.  H.  130,  Hall  Road,  Norwich 
Hammond  John 

School  of  Agriculture.  Cambridge 
Hamond  Chai-les  A. 

Twyford  Hall,  East  Dereham 
Hamond  Lieut.  C.  E.,  K.N. 

Twyford  Hall,  East  Derebam 
*Hamond  Philip 

Twyford  Hall.  East  Dereham 
Harcourt  Bosworth 

Chapel  Field  House,  Norwich 
Harker  William  Blofield  Hall,  Norfolk 
Harmer  F.  W„  F.G.S..  V.P. 

Cringleford,  Norwich 
*Harmer  S.  F..  Sc.D.,  F.R.S. 

British  Museum  (Nat.  Hist.)  London 
Harmer  W.  D.,  M.A.,  M.C.,  F.R.C.S. 

45,  Weymouth  Street,  S.W. 
*Harmsworth  Sir  Harold,  Bart. 

Hemsted  Park,  Cranbrook,  Kent 
Harris  Rev.  G.  H. 

St,  Paul’s  Vicarage,  47.  Trafalgar  Road, 
Moseley,  Birmingham 
Harvie-Brown  J.  A.,  F.R.S.E. 

Dunipace  House,  Larbert,  N.B. 
Heslop  T.  11.  B.  Cringleford,  Norwich 
Hewitt  H.  Dixon,  F.I.C. 

Sunnyside,  Magdalen-  Street,  Thetford 
Hicks  Ernest  \\  roxham,  Norfolk 

*Hill  Alexander,  M.D. 

The  Athenaeum,  London 
Hinde  F.  C.,  Hon.  Librarian 

4,  Quebec  Road,  Norwich 
Hinde  G.  J..  Ph.D„  F.R.S.,  F.G.S.  Hon. 

Mem.  Avondale  Road,  Croydon 

*Hoare  Sir  S.,  Bart. 

Sidestrand  Hall.  Norfolk 

Holden  G.  IL.  ; 

The  Abbey,  Westacre,  Norfolk 
Hotblack  G.  S.  Bruudall,  Norfolk 

Hotblack  J.  T.,  F.G.S. 

Newmarket  Road,  Norwich 
Howard  R.  J.,  M.B.O.U. 

Shear  Bank,  Blackburn 

Hurrell  H.  E. 

25,  Regent.  Street,  Gt.  Yarmouth 


J 


Jarrold  W.  T.  F. 

Thorpe  St.  Andrew,  Norwich 
*Jodrell  Sir  Alfred.  Bart. 

Bayfield  Hall,  Norfolk 
Jary  Major  R.  H.  H. 

South  Walsham  Hall,  Norfolk 


Vlll. 


Jickling  Captain  C.  M. 

Smallburgh  Hall,  Norfolk 
Jones  Sir  Lawrence,  Bart. 

Cranmer  Hall,  Fakenham,  Norfolk 


K 

Kerrison  Colonel  E..  R.A.,  C.M.G. 

Burgh  Hall,  Aylsham,  Norfolk 
Kinder  Rev.  E.  H. 

Kirby  Bedou  Rectory,  Norfolk 
King  E.  L.  4,  Prince’s  Street,  Norwich 
King  H.  A.  Exchange  Street,  Norwich 
Knight  Edward 

Keswick  Old  Hall,  Norwich 
Knox  Major  Ernest  Blake,  R.A.M.C. 

569,  Sprowstou  Road.  Norwich 
Knox  Mrs.  Ernest  Blake 

569,  Sprowston  Road,  Norwich 


L 

Laurence  Rev.  J.  A.  Dilhajn.  Norwich 
Laurence  R.  Felthorpe  Hall,  Norfolk 
Leathes  Col.  H.  M. 

Herringfleet  Hall,  Lowestoft 

Leeper  L. 

5.  Britannia  Road,  Great  Yarmouth 
*Lee  Warner  Henry 

Walsingham  Abbey.  Norfolk 
Lee  Warner  Henry  Swaffham 

Leicester  The  Right  Hon.  the  Earl  of. 

V.P.  Holkham.  Norfolk 

Leney  F.  Castle  Museum,  Norwich 

Lennard  T.  Barrett 

Horsford  Manor,  Norwich 
Le  Pelley  Rev.  J.  L.,  M.A. 

Christ  Church  Road,  Norwich 
le  Strange  Hamon,  F.Z.S. 

Hunstanton  Hall.  Norfolk 
*Lindley  The  Right  Hon.  Lord,  V.P. 

East  Carlton,  Norwich 

Little  W.  L. 

3,  Southtnwn.  Great  Yarmouth 
Llovd  J.  P.  St.  Giles  Vicarage,  Norwich 
Long  F.  The  Close,  Norwich 

Longs.  H„  M.D..  F.Z.S. , M.B.O.U.,  Hon. 

Secretary  37.  St.  Giles  Street,  Norwich 
Long  Mrs.  S.  H. 

37.  St.  Giles  Street,  Norwich 
Longe  Col.  F.  B.,  C.B.,  R E. 

Holly  Lodge,  Thorpe,  Norwich 
Lowerison  B. 

Ruskin  School-Home.  Heacham-on-Sea, 
Norfolk 


M 

Manby  Sir  A.  R.,  M.V.O..  M.D. 

East  Rudham.  Norfolk 
Mann  Sir  Edward.  Bart. 

Thelveton  Hall,  Norfolk 
Manning  Rev.  C.  U.,  M.A. 

The  Rectory,  Diss,  Norfolk 
Marriott  F.  W.  P. 

2,  Upper  King  Street,  Norwich 
Marshant  Major  H.  S. 

Rippon  Hall.  Marsham,  Norfolk 
Martin  C.  H.  The  Hill,  Abergavenny 
Mason  A. 

17,  Camberley  Road,  Eaton.  Norwich 
Master  George,  M.D.  Bury  St.  Edmunds 


Mayfield  A.,  M.C.S. 

Mendlesham,  Stowmarket 
Meade-Waldo  Edmund  G.  B. 

Stonewall  Park,  Edenbridge,  Kent 
Millard  Rev.  F.  M. 

St.  Helen’s  Square,  Norwich 
Millard  Rev.  J.  W. 

Sliimpliug  Rectory,  Scole 

Miller  Henry 

Bosntere  House,  Norwich  Rd..  Ipswich 
Mills  H ,T.  London  Street,  Norwich 
Morley  Claude,  F.E.S. 

Brit.  Museum  (Nat.  Hist.)  and 

Monk  Soliam  House.  Suffolk 
Mottram  James  Bracondale,  Norwich 


N 

Napier  A.  J..  Hon.  Mem. 

Holkham.  Norfolk 
Nash  J.  T.  C.,  M.D..  D.P.H. 

Shirehall,  Norwich 

Newcome  E.  C. 

Feltwell,  Brandon,  Norfolk 
Newman  L.  F. 

School  of  Agriculture.  Cambridge 
Newton  E.  T.  F.R.S.,  Hon.  Mem. 

H.M.  Geological  Survey  Office. 

28,  Jerntyn  Street.  London 
Newton  F.  C.  26.  Earl  Street,  Thetford 
Nicholson  F.,  F.Z.S. 

The  Knoll.  Windermere 
Nicholson  W.  A.,  Hon  Mem.\ 

81,  Surrey  Street,  Norwich 
Nunn  C.  Earlham  Road,  Norwich 


O 

*Ogilvie  F.  Menteith 

The  Shrubbery.  Oxford 


P 

Page  G.  W.  Fakenham 

Parker  H.  4,  Britannia  Road,  Norwich 
*Parkin  Thomas,  M.A..  F.Z.SJ 

High  Wickham,  Hastings 
Partridge  Rev.  W.  H.,  M.A. 

Caston  Rectory,  Attleborough 
Patterson  Arthur  H..  Hon.  Mem. 

32.  Lichfield  Road,  Gt.  Yarmouth 
Patteson  F.  E. 

Great  Hautbois  House,  Norfolk 
Patteson  Miss 

4,  Newmarket  Road,  Norwich 
Pattin  H.  Cooper,  M.D. 

King  Street  House,  Norwich 
*Paul  J.  J.  Dawson 

Eaton  Grove,  Norwich 
Payler  Donald  Castle  Museum.  Norwich 
Peake  E.  92,  Earlham  Road,  Norwich 
Peckover  Rt.  Hon.  Lord  Wisbech 

Petre  Major  Westwick  Hall.  Norfolk 
Pigott  Sir  T.  Digby,  C.B..  F.R.G.S. 

Sheringham.  Norfolk 
Platten  Rev.  T.  The  Close,  Norwich 
Preston  A,  W.,  F.R.  Met.  Soc. 

Christ  Church  Lodge,  Norwich 
Preston  F.  Thorpe  Mansions,  Norwich 
Purdy  R.  J.  W.  Foulsham,  Norfolk 

Pycrait  W.  P..  A.L.S.,  F.Z.S. 

British  Museum  (Natural  History). 

London,  S.W. 


IX. 


R 

Reeve  J.,  F.G.S.,  V.P. 

Clarence  Road,  Norwich 
’Reid  Clement,  F.R.S..  F.L.S.,  F.G.S 

One  Acre,  Milford-on-Sea,  Hants 
’Reid  Capt,  Savile  G..  K.E. 

Yalding,  Maidstone 
Riley  W.  A.  100,  King  Street,  Norwich 
Rising  A.  P.  The  Manor  House, 

Ormesby,  Gt.  Yarmouth 
Riviere  B.  B„  F.R.C.S..  M.B.O.U. 

St.  Giles’  Plain,  Norwich 

Roberts  E.  T. 

Cattle  Market  Street,  Norwich 
Robinson  H.  S.  Eaton,  Norwich 

Rogers  Commander  F.  S.,  R.N. 

Ingham  New  Hall,  Norfolk 
Rogers  Rev.  Henry 

Clarendon,  Lowestoft 
’Rosebery  The  Right  Hon.  the  Earl  of, 
K.G.  Berkeley  Square,  VV. 

’Rothschild  Hon.  Walter,  M.P.,  F.Z.S. 

Tring,  Herts. 

Royal  Microscopical  Society,  President 
of  the,  Hon.  Mem.,  20,  Hanover 
Square,  W. 

Rudd  C.  F.  Stalham,  Norfolk 

Rumbelow  P.  E. 

44.  Walpole  Road.  Gt.  Yarmouth 
Rye  Walter  Buxton  Lammas,  Norwich 


S 

Seymour  C.  D..  J.P. 

Barwick  House.  King’s  Lynn 
Shipley  W.  Southtown.  Gt.  Yarmouth 
Shopland  Com.  E.  R.,  R.I.M. 

1,  Estevals,  Oulton  Broad,  Lowestoft 
Smith  W.  R.  Harleston.  Norfolk 

Snow  T.  The  Craig,  Windermere 

Sowels  Frank  Thetford 

Spurrell  J.  T.  Horsford,  Norfolk 

Stuart  The  Right  Hon.  J.,  M.A.,  LL.D. 

Carrow  Abbey,  Norwich 
Stuart  Mrs.  James 

Carrow  Abbey,  Norwich 
Sturge  Dr.  W.  Allen 

Icklingham  Hall,  Mildenhall.  Suffolk 
Sutton  Broad  Laboratory,  the  Director  of 
Sutton  Francis,  F.C.S. 

The  Close.  Norwich 
Sutton  W.  Lincolne,  F.I.C. 

Eaton,  Norwich 


T 

Taylor  Shephard  T.,  M.B. 

88,  Earlham  Road,  Norwich 
Thomson  D.  G.,  M.D. 

Thorpe  End,  Norwich 
Tliouless  H.  J.,  Him.  Treasurer 

Corfe,  College  Road,  Norwich 
Ticehurst  C.  B.,  M.B.O.U. 

Grove  House,  N.  Lowestoft 
Tillett  Wilfrid  S. 

Montrose,  Old  Catton,  Norwich 
Todd  R.  A.,  B.Sc. 

82,  Semley  Rd.,  Norbury,  Loudon.  S.W. 


Todd  J.  T. 

Chapel  Field  Gardens  Norwich 
Tomes  C.  S..  LL.D.,  F.R.S. 

Mannington  Hall,  Norfolk 

Tracy  N. 

7,  St.  John’s  Terrace,  King’s  Lynn 
True  F.  W-,  Hon.  Mem.  U S.  National 
Museum,  Washington,  U.S.A. 

Tuck  W.  H. 

5,  Southgate  Green.  Bury  St.  Edmunds 
Turner  Miss  E.  I...  F.Z.S..  H.M.B.O.U. 
Upper  Birchetts,  Langton  Green, 

Tunbridge  Wells 


U 

Upcher  H.  M.,  F.Z.S..  V.P. 

Sheringham  Hall,  Norfolk 
Utting  S.  W.  Thorpe,  Norwich 


V 

Vaughan  Matthew 

Milton,  Pewsey,  Wilts. 


W 

WaleyMiss  The  Close,  Norwich 

’Walsingham  The  Right  Hoc.  Lord, 
F.R.S.,  V.P.  Merton  Hall,  Thetford 
Walter  J.  H.  Drayton,  Norwich 

’Watling  R.  A. 

Great  Ormesby,  Great  Yarmouth 
Watson  Inues 

Svvaningtou  Court,  Norfolk 
Wheatley  F.  R. 

St.  Mark’s  Lodge,  Carlton  Colville 
Wheeler  F.  D.,  M.A.,  LL.D. 

Hellesdou,  Norwich 
’Whitaker  Joseph,  F.Z.S. 

Rainworth  Lodge,  Mansfield 
Wigg  J.  T.,  Hon.  Sec.  Great  Yarmouth 
Section  .87,  Northgate  Street, 

Great  Yarmouth 

Wigston  A.  E. 

7,  St,  Olaf’s  Terrace,  Mundesley-on-Sea 
Wild  Edward 

The  Hawthorns,  Eaton,  Norwich 
Witherby  11.  F.  326,  High  Holborn,  W.C. 
Woodward  Dr.  Henry,  F.R.S. , V.P.Z.S., 
F.G.S.,  Hon.  Mem. 

13,  Arundel  Gardens,  Notting  Hill.  W. 
Woodward  H B.,  F.R.S.,  F.G.S..  Hon. 

Mem.  85,  Cooinbe  Road,  Croydon 
Wormald  Hugh,  M,B.O.U. 

Heathfield,  E.  Dereham 
Worthington  R.  Lowestoft 

Wright  Miss  Helen 

Beech  Close,  Newmarket  Rd.,  Norwich 
Wright  T.  J.,  F.R.C.S. 

48,  Prince  of  Wales’  Road,  Norwich 
’Wyrley-Birch  W.  E.  G. 

West  Bilney  Lodge,  King’s  I^yun 


Y 

Young  J.  J.  Baldwin,  M.A.,  M.B.O.U. 

Richmond  Park,  Sheffield 
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List  of  Publications  added  to  the  Society's  Library  from 
May , 1912,  to  April,  1913. 


Andersson  C.  J.  MSS.  Notes  on  the  Avi-Fauna  of  S.W.  Africa,  etc, 

Presented  by  Mr.  J.  H.  Gurney,  F.Z.S. 

Auk,  The.  Vols.  xi. — xix.  Presented  by  Mr.  J.  H.  Gurney,  F.Z.S. 

Belfast  Naturalists’  Field  Club.  Series  II.  Yol.  vi.  Part  5. 

Belge,  Soci6t6  G6ologique  de.  Bulletins.  Yol.  xxv.  Parts  6 — 10. 
Yol.  xxvi.  Parts  1 — 8. 

Bennett  A.,  F.L.S.  Recent  additions  to  Caithness  Flora. 

Saxifraga  Hirculus  L.  in  Caithness  and  its  distribution  in 

the  British  Isles. 

Scottish  Forms  of  Sparganium. 

Presented  by  the  Author. 

Blandford  W.  T.  Zoology  of  Sikkim. 

Presented  by  Mr.  J.  H.  Gurney,  F.Z.S. 

Bolam  G.  Notes  on  the  Natural  History  of  Hornsea  Mere. 

Presented  by  the  Author. 

British  Association.  Report  of  Corresponding  Societies'  Committee, 

1911. 

Buchanan  J.  Y.  Experimental  Researches  on  the  specific  gravity 
and  displacement  of  some  Saline  solutions. 

Presented  by  the  Author. 

California,  University  of.  Publications  in  Zoology.  Yol.viii.  Parts 
3,  8,  9.  Yol.  ix.  Vol.  x.  Yol.  xi.  Parts  1 and  2. 

Cambridge  Philosophical  Society,  Proceedings.  Yol.  xvi.  Parts  6 — 8. 
Yol  xvii.  Part  1. 

Cardiff  Naturalists’  Society,  Proceedings.  Vol.  xliv. 

Concarneau,  Laboratoire  de  Zoologie  de  Travaux  Seientifiques.  Vol. 
iii.  Vol.  iv.  Parts  1 — 5. 

Connecticut  Academy  of  Arts  and  Sciences.  Memoirs.  Vol.  ii. 
Croydon  Natural  History  and  Scientific  Society.  Proceedings,  1911. 
Ealing  Scientific  and  Microscopical  Society.  Transactions,  1911-12. 


Xll. 


Edinburgh  Botanical  Society.  Yol.  xxiv.  Parts  2 and  3. 

Royal  Botanic  Gardens.  Notes.  Nos.  21,  24 — 27,  31—34,  36. 

Geological  Society.  Yol.  x.  Part  1. 

Royal  Society.  Vol.  xxxii.  Vol.  xxxiii.  Part  1. 

Royal  Physical  Society.  Yol.xviii.  Part  4.  Yol.  xix.  Parti. 

Essex  Naturalist.  Yol.  xvi.  Parts  10 — 12.  Yol.  xvii.  Parts  1—3. 

Everett  A.  H.  Birds  of  Borneo. 

Presented  by  Mr.  J.  H.  Gurney , F.Z.S. 

France,  Soci£t6  des  Sciences  Naturelles  de  l’Ouest  de  la.  Bulletins 
Troisieme  Sdrie.  Tome  i.  Tome  ii.  le  and  2e  Tremistre. 

Geographical  Journal.  May,  1912 — April,  1913. 

Presented  by  Mr.  H.  G.  Barclay , F.R.  G.S. 

Geological  Society.  Quarterly  Journal.  Nos.  268 — 272. 

Presented  by  Col.  Fielden  C.B. 

Glasgow  Naturalist.  Vols.  i. — iii.  Vol.  iv.  Parts  1 and  2. 

Godwin-Austen  Major.  Birds  of  Khasi  and  N.  Cachar. 

Presented  by  Mr.  J.  H.  Gurney , F.Z.S. 

Grant  W.  R.  0.  General  Index  to  Sharpe’s  Hand  List  of  British 
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ADDRESS. 


Read  by  the  President,  Mr.  Robert  Gurney,  M.A.,  to 
the  Members  of  the  Norfolk  and  Norwich  Naturalists’ 
Society,  at  their  Forty-fourth  Annual  Meeting,  held  at 
Norwich  Castle  Museum,  April  29th,  1913. 

Ladies  and  Gentlemen, 

I HAVE  now  shortly  to  review  the  progress  of  the  Society 
during  the  past  year.  As  concerns  our  numbers,  we  have  lost 
during  the  year  two  members  by  death,  five  by  resignation 
and  three  have  been  removed  in  accordance  with  Rule  VII. 
As  against  these  losses  we  can  set  16  new  members,  showing 
a nett  gain  of  six.  The  total  membership  is  now  285.  The 
two  members  whose  loss  by  death  I regret  to  record  are  the 
Rev.  J.  Landy  Brown  and  Professor  Robert  Collett.  The 
Rev.  J.  Landy  Brown  was  born  in  Norwich  in  1814,  and  was 
Chaplain  at  Norwich  Castle  from  1852  till  1889.  He  was  one 
of  the  original  members  of  the  Society  and,  though  he  took  no 
active  part  in  its  work  of  recent  years,  he  was  always  keenly 
interested  in  scientific  matters. 

Professor  Robert  Collett,  who  died  on  January  27th,  was 
an  Honorary  Member  of  our  Society.  He  came  of  an  English 
family  which  settled  in  Norway  at  the  end  of  the  17th  century. 
He  was  appointed  Professor  of  Zoology  at  the  University  of 
Christiania  in  1884,  and  was  the  author  of  many  papers  on  the 
Vertebrate  fauna  of  Norway.  Plis  attention  was  chiefly 
devoted  to  birds,  but  he  lived  to  complete  last  year  his  great 
work  on  the  Norwegian  Mammals. 

Six  meetings  of  the  Society  have  been  held  during  the 
Session,  at  each  of  which  papers  of  interest  were  read.  As 
these  papers  will  be  published  in  the  Transactions,  it  is 
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unnecessary  to  refer  to  them  further  at  this  time. 

A special  Public  Meeting  was  also  held,  at  which  Professor 
F.  W.  Oliver,  F.R.S.,  gave  a lecture  on  Blakeney  Point, 
illustrated  by  lantern  slides,  and  the  Society  is  fortunate  in 
having  secured  for  publication  in  its  Transactions  a valuable 
paper,  by  him  and  Mr.  Salisbury  conjointly,  on  Blakeney 
Point  and  its  flora. 

One  excursion  was  arranged,  jointly  with  the  Science  Gossip 
Club,  to  Mr.  Harmer’s  beautiful  grounds  at  Cringleford.  Those 
who  accepted  Mr.  Harmer’s  kind  invitation  greatly  enjoyed  a 
ramble  through  his  wonderful  wild  garden,  and  an  inspection 
of  his  collection  of  Crag  fossils.  Mr.  Harmer  very  kindly 
entertained  us  at  tea,  and  gave  us  a practical  demonstration  of 
some  of  the  geological  features  of  the  district. 

Mr.  Nicholson,  assisted  by  a small  committee,  is  engaged  in 
the  production  of  a Flora  of  Norfolk,  which  will  contain  a list 
of  Plants  of  the  County,  together  with  chapters  on  Norfolk 
Botanists,  The  Soils  of  Norfolk,  The  Meteorology  of  Norfolk 
and  the  Distribution  of  the  Plants.  The  manuscript  is  practically 
finished,  and  tenders  are  to  be  invited  for  the  printing. 

The  work  will  be  published  under  the  auspices  of  the 
Society,  the  expense  of  publication  being  borne  by  a number 
of  guarantors,  and  any  profits  from  its  sale  will  accrue  to  the 
Society. 

A Committee  has  been  formed  during  the  year  for  the  carrying 
out  of  a Photographic  Survey  of  the  County,  and  our  Society  is 
represented  on  the  Committee  by  Mr.  Nicholson. 

The  Society  is  also  represented  on  the  local  Committee  of 
Management  of  Blakeney  Point  by  Mr.  Charles  Hamond, 
and  it  is  a matter  of  much  interest  and  congratulation  to  us 
that  this  area  has  been  taken  over  by  the  National  Trust,  and 
will  be  managed  by  a committee  of  scientific  men. 

Your  President  was  appointed  delegate  of  the  Society  to  the 
Conference  of  Delegates  of  Corresponding  Societies  at  the 
Dundee  meeting  of  the  British  Association,  and  gave  a report 
of  the  Conference  at  one  of  our  meetings. 

I have  now  to  deliver  the  Presidential  Address,  and  have 
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chosen  a subject  which,  touching  as  it  does  on  more  than  one 
branch  of  science,  I hope  may  be  of  general  interest,  even 
though  my  treatment  of  it  may  be  inadequate. 


THE  ORIGIN  AND  CONDITIONS  OF  EXISTENCE 
OF  THE  FAUNA  OF  FRESH  WATER. 


In  considering  the  origin  of  the  fresh  water  fauna,  I think  we 
can  leave  aside  all  questions  of  the  origin  of  life  itself,  and 
speculations  as  to  whether  the  Blue-green  Algae  of  hot  springs 
are  actual  testimony  of  the  nature  of  the  earliest  forms  of 
living  matter.  The  view  generally  accepted  is  that  life  began 
and  evolution  first  progressed  in  the  sea,  and  on  this  point  a 
somewhat  unexpected  light  is  thrown  by  a study  of  the 
composition  of  the  blood  serum  of  vertebrates  and  fresh  water 
invertebrates.  It  is  found  that  the  osmotic  pressure  of  the 
blood  of  marine  invertebrates  is  always  almost  identical  with 
that  of  the  water  in  which  they  live,  and  that  the  salinity, 
though  not  always  the  relative  proportions  of  the  salts,  is 
always  approximately  the  same. 


1.  Animal. 


Depression 
of  freezing 
point  of 
Fluid. 


Depression 
of  freezing 
point  of  the 
Sea  Water 
in  which 
Animals  were 
living. 


Fluid  pressed  out  of  Alcyonium  palmatum  2'196':‘  , 

Coelomic  fluid  of  Asterias 

...  2‘312° 

Coelomic  fluid  of  Sipunculus 

...  2‘31° 

Blood  from  Maja  Squinado 

...  2’36°  } 

Blood  from  Homarus  vulgaris 

2’292° 

Fluid  from  body  cavity  of  Aplysia 

...  2’34° 

Blood  from  Octopus  vulgaris 

...  2’29° 
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On  the  other  hand,  the  blood  of  fresh  water  invertebrates  has 


always  a notably  higher  osmotic  pressure  than  that  of  fresh 
water,  and  that  of  vertebrates,  whether  aquatic  or  terrestrial,  is 
lower  than  that  of  sea  water,  but  higher  than  that  of  fresh 
water.  From  these  and  other  facts  Macallum,  following 


1 Extract  from  table  from  Dakin.  Iut.  Rev.  Ges.  Hydrob.  u.  Hydrog. 
V.  1912.  p.  55. 
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Bunge  and  Quinton,  has  come  to  the  conclusion  that  “the 
blood  plasma  of  vertebrates  and  invertebrates  is,  in  its  inorganic 
salts,  but  a reproduction  of  the  sea  water  of  the  remote 
geologic  period  in  which  the  prototypic  representative  of  such 
animal  forms  first  made  their  appearance.”  1 In  the  verte- 
brates, whether  aquatic  or  terrestrial,  the  blood  has  an  almost 
constant  osmotic  pressure  and  salinity,  and  Macallum  assumes 
that  this  salinity  reveals  to  us  the  composition  of  the  sea  water 
at  the  period  of  their  origin.  Though,  for  various  reasons, 
such  conclusions  cannot  be  accepted,  it  does  seem  extremely 
probable  that  the  relatively  high  salinity  of  the  internal  fluids 
of  fresh  water  invertebrates  is  the  indelible  imprint  of  the 
original  marine  environment. 

The  most  satisfactory  hypothesis  of  the  origin  of  life  in  the 
sea  is  that  of  Brooks, J according  to  which  all  life  was  confined 
at  the  outset  to  the  pelagic  regions  of  the  deep  sea,  where 
uniform  conditions  prevailed  and  the  struggle  for  existence  was 
relatively  slight.  Here  gradually  the  main  lines  of  animal 
form  were  laid  down.  Later  the  littoral  regions  were  colonised, 
and  here  the  varied  surroundings  and  strenuous  conditions  of 
life  were  potent  stimuli  to  rapid  evolution. 

An  effective  colonisation  of  the  littoral  region  is  naturally 
precedent  to  a migration  into  fresh  water,  and  it  is  therefore 
only  to  be  expected  that  all  the  main  types  of  structure  had 
been  evolved  before  this  immigration  took  place.  Consequently 
we  should  not  expect,  and  do  not  find,  that  fresh  water  contains 
any  group  of  organisms  markedly  distinct  from  their  nearest 
relatives  in  the  sea.  The  fresh  water  fauna  is,  in  fact,  a 
selection  from  that  of  the  sea,  and  not  one  that  has  evolved  in 
fresh  water  on  distinct  lines. 

The  wide  distribution  of  fresh  water  animals  of  certain 
classes  indicates  a very  ancient  establishment,  and  there  are 
preserved  to  us  in  fresh  water  some  forms  of  very  archaic 
nature.  The  Phyllopod  Crustacea,  for  example,  are  spread 
over  the  whole  globe,  and  represent  the  most  primitive  type  of 

1.  Macallum.  Trans-Canadian  Institute.  VII.,  1901. 

2.  Brooks.  Foundations  of  Zoology,  1899,  p.  215. 
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Crustacea  known  to  us,  either  living  or  extinct.  While  the 
genera  are  in  some  cases  restricted  in  distribution,  the  majority 
are  widely  spread,  and  one  species — for  example,  Cyclestheria 
hislopi — is  found  in  India,  Australia,  Africa,  and  South 
America.  A form  such  as  this,  which  is  structurally  of  the 
greatest  interest,  is  comparable  in  its  immutability  to  the  classic 
example  of  Lingula. 

Of  course,  the  question  of  the  first  origin  of  the  fresh  water 
fauna  is  the  purest  speculation,  without  any  possible  foundation 
of  knowledge,  and  it  must  be  remembered  that  this  origin  dates 
back  to  the  remotest  geological  times. 

The  first  fresh  water  deposits  known  are  those  of  the 
Devonian  period,  and  the  Old  Red  Sandstone  of  Kiltorcan 
contains  a fossil  bivalve  allied  to  Anodonta.  But  though  the 
fossils  found  may  be  closely  allied  to  forms  still  living,  and  so 
may  point  to  a far  earlier  origin  than  the  Devonian  period,  yet 
it  is  possible  that  the  Devonian  deposits  do  actually  contain 
the  remains  of  the  first  fresh  water  fauna.  The  fact  that 
species  of  Estheria,  which  is  now  an  exclusively  fresh  water 
genus,  as  are  all  the  Phyllopods,  are  found  in  Devonian  deposits 
containing  also  brackish  water  species  seems  to  indicate  the 
beginning  of  colonisation.  Species  of  Estheria  are  also  found 
in  brackish  deposits  in  the  Keuper  of  Schambelen,  so  that  even 
our  most  characteristic  fresh  water  forms  may  not  have  left  the 
sea  till  Mesozoic  times. 

It  has  been  suggested  that  the  fresh  water  fauna  of  the 
present  day  may  be  separated  into  old  and  new,  the  old  fauna 
comprising  all  those  widely  distributed  groups  whose  sojourn 
in  fresh  water  dates  back  to  remote  geological  times,  while  to  that 
has  been  added  a new  fauna  of  immigrants  from  the  sea  in  more 
recent  periods.  It  is  convenient  and  possible  to  distinguish 
certain  genera  and  species  which  evidence  shows  to  be  of 
recent  introduction,  but  such  a distinction  cannot  be  pressed 
very  far,  and  it  is  necessary  to  regard  the  fresh  water  fauna  as 
an  assemblage  of  animals  which  has  constantly  been  added  to 
by  recruits  from  the  sea,  and  is  still  receiving  them. 

It  is  possible  that  the  immigration  was  much  more  extensive 
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in  the  Devonian  period  than  it  has  been  since,  for  the  contrast 
between  the  conditions  of  life  in  the  sea,  and  in  fresh  water, 
cannot  then  have  been  the  same  as  it  is  now.  There  can  be  no 
doubt  that  the  sea  was  not  so  salt  then,  and  it  is  attractive  to 
suppose  that  an  extensive  immigration  from  the  sea  took  place 
when  the  sea  was  only  slightly  more  salt  than  the  water 
flowing  into  it.  However,  it  must  be  remembered  that  the 
first  water  on  the  earth  must  have  been  very  hot,  and  have 
possessed  great  solvent  power,  and  also  that  immense  periods 
of  time  elapsed  before  the  development  of  highly  organised 
animal  life,  during  which  time  the  sea  was  becoming  rapidly 
salter.  It  is  calculated  by  Arldt1  that  the  salinity  of  the 
Cambrian  Sea  had  already  reached  between  2‘7  and  2‘79  per 
cent.,  so  that  during  the  life  period  of,  at  least,  all  the  higher 
forms  of  life,  the  contrast  between  sea  and  fresh  water  can 
never  have  been  considerably  less  than  it  is  to-day.  It  seems, 
therefore,  that  the  colonisation  of  fresh  water  must  have  been 
effected  in  the  past  under  approximately  similar  conditions  to 
those  which  obtain  at  present. 


THE  NATURE  OF  THE  BARRIERS  BETWEEN 
FRESH  AND  SALT  WATER. 

In  the  existing  state  of  the  world  we  find  profound  physical 
and  chemical  differences  which  might  appear  to  be  an  insuper- 
able barrier  between  sea  and  fresh  water,  and  yet  we  know  that 
this  barrier  has  been  passed,  and  we  believe  that  even  now  it  is 
being  passed  by  some  animals.  It  becomes,  therefore,  a problem 
of  some  interest  to  consider  what  are  the  powers  of  resistance 
of  living  forms  to  these  differences,  and  how,  in  fact,  they  have 
been  surmounted. 

The  differences  in  the  conditions  to  which  animals  are 
exposed  in  fresh  and  salt  water  fall  under  the  heads  of 
Chemical  and  Physical,  and  it  is  the  chemical  difference  w'hich 

is  the  most  important,  and  first  claims  our  attention. 

1.  Entwicklung  der  Kontinente,  1907,  p.  550. 
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1.  Salinity. 


The  following  tables  show 

the  differences  in 

chemical  com- 

position  of  typical  fresh  and  salt  waters : — 

North  Atlantic  Water. 
Per  thousand  parts. 

Thames  Water.  1. 
Per  thousand  parts. 

Calcium  Carbonate 

'04 

768 

Magnesium  Carbonate  ... 

— 

’018 

Calcium  Sulphate 

1'40 

’044 

Magnesium  Sulphate 

2'2 1 

— 

Potassium  Sulphate 

— 

’002 

Sodium  Chloride 

2773 

•016 

Potassium  Chloride 

'68 

'009 

Magnesium  Chloride 

3"44 

— 

Silica 

'015 

‘009 

Organic  Matter,  etc. 

— 

•035 

35‘52 

’301 

Carbonate 

Sea. 

•3% 

River.  2. 

607% 

Sulphate  ... 

10‘8°/o 

9'9% 

Chloride  ... 

887% 

5 '2% 

Various 

‘2% 

24"8% 

These  tables  show  how  great  is  the  contrast  between  the  two 
kinds  of  water,  not  only  quantitatively  but  also  qualitatively,  to 
which  a migrant  from  the  one  to  the  other  must  accommodate 
itself. 

The  external  medium  is  not,  however,  free  to  act  on  the 
internal  fluids  of  the  body  according  to  the  ordinary  laws  of 
osmosis ; but  it  is  quite  clear  that  the  external  membranes  of 
the  body  do  exert  a considerable  selective  action  on  the  salts 
in  solution,  and  do  not  act  in  the  same  way  as  simple  dead 
membranes.1  The  different  proportions  of  the  salts  in  the 
serum  of  different  invertebrates  living  under  much  the  same 
conditions  show  that  the  membranes  are  not  equally  permeable 
to  all  salts,  and  it  is  remarkable  that,  even  in  the  case  of 

1.  From  Sollas.  The  Age  of  the  Earth,  19U5.  p.  171. 

2.  From  Schott,  Phyo.  Meereskunde,  p.  43. 

1.  See  Dakiu.  Int.  Kev.  Ges.  Hydrob.  Hydrog.  V.,  1912,  p.  53,  and  Macallum. 

Proc.  Roy.  Soc.  82.  1910,  p.  602. 
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Aurelia  aurita,  whose  body  contains  more  than  90  per  cent,  of 
water,  the  amount  and  proportion  of  the  salts  contained  in  its 
internal  fluid  may  be  quite  different  from  that  of  the  surrounding 
sea  water.  (Macallum,  1903.) 

It  seems  that  herein  lies  an  important  clue  to  the  origin  of 
fresh  water  animals,  those  species  in  which  the  selective  contrast 
is  at  its  maximum,  being  those  best  able  to  live  in  altered  con- 
ditions. This  is  notably  the  case  with  vertebrates,  where  the 
serum  salinity  is  not  greatly  different  for  fresh  water  and 
marine  species.  In  the  Eel,  for  instance,  transference  from 
fresh  to  salt  water  causes  a depression  of  the  freezing  point  of 
the  serum  from  '570  to  '745  only,  whereas  that  of  sea  water 
would  be  about  1'9.  In  the  case  of  fishes,  it  is  probably  only 
the  gill  membranes  which  are  permeable,  and  it  is  suggested  by 
Siedlecki 1 that  the  branchial  mucus  reduces  the  permeability. 
Again,  the  Phvllopod  Crustacean  Artemia  is  accustumed  to  live 
in  the  Great  Salt  Lake,  in  water  containing  extraordinary 
amounts  of  salt  (up  to  14,623  grains  per  gallon),  and  yet  can 
live  in  water  which  is  almost  fresh.  Specimens  taken  from 
such  strong  brine  and  washed  do  not  taste  salt,  so  that  probably 
the  animal’s  tissues  are  largely  impermeable  to  it.2  Fresh 
water  invertebrates  retain  a relatively  high  saline  concentration 
in  spite  of  living  in  pure  water.  But  in  the  majority  of  marine 
invertebrates  examined  hitherto,  a very  short  sojourn  in  altered 
sea  water  leads  to  equilibrium  of  salt  concentration,  and  one 
Avould  expect  that  the  groups  which  have  been  most  able  to 
invade  fresh  water  would  be  those  which  could  offer  the  greatest 
resistance  to  diffusion.  It  would  be  of  the  greatest  interest  to 
investigate  the  blood  of  estuarine  species  of  Crustacea,  for 
example,  from  this  point  of  view.  Carcinus  maenas,  for 
instance,  allows  very  rapid  diffusion,  and  cannot  live  in  fresh 
water.  It  may  be  that  species  like  Neomysis  vulgaris  and 
Leander  squilla,  which  can  live  in  water  which  is  almost  fresh, 
are  able  to  keep  their  serum  concentration  almost  constant. 

Many  experiments  have  been  made  with  regard  to  the  capacity 

1.  Siedlecki.  C.  R.  Acad,  de  Paris,  CXXXVII.,  1903. 

2.  Talmage.  Amer.  Monthly  Mic.  Journ.,  XXI.,  1900,  p.  217. 
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of  resistance  of  aquatic  animals  to  altered  salinity,  and  the  older 
work  has  been  so  well  summarised  in  Semper's  "Animal  Life” 
that  it  is  not  necessary  to  refer  to  it  here.  The  nature  of  the 
toxic  effect  of  abnormal  concentration  or  dilution  of  the  external 
medium  is,  however,  still  a matter  for  speculation.  That  it  is 
not  merely  due  to  the  abstraction  or  absorption  of  water  is  clear 
from  the  experiments  of  Loeb  and  of  Ostwald,  and  it  is  sug- 
gested by  Loeb  1 that  the  death  of  marine  Amphipods  (Allor- 
chestes)  when  transferred  to  fresh  water  is  due  to  the  extraction 
of  salts  which  are  necessary  to  their  existence. 

Ostwald  J has  experimented  on  the  toxic  effect  of  sea  water 
on  fresh  water  Gammarus,  and  found  that  the  various  salts  differ 
in  toxicity  and  either  reinforce  or  counteract  each  other  in  effect. 
He  found  that  the  salts  in  the  water  might  be  increased  or 
diminished  very  greatly  up  to  a certain  point  without  serious 
injury,  but  that,  once  this  critical  point  is  reached,  death  ensues 
very  rapidly,  possibly  owing  to  the  coagulation  of  proteids. 

We  require  more  knowledge  of  the  influence  of  the  different 
salts  in  fresh  and  salt  water,  since  we  know  that  certain  of  them 
have  deep  physiological  effects.  Magnesium  salts,  for  example, 
seem  to  act  generally  as  depressors  of  activity,  and  also  to 
neutralise  to  some  extent  the  toxicity  of  other  salts.  They  are 
necessary  for  the  growth  of  young  Artemia  (Breckner,1)  but 
seem  to  inhibit  the  growth  of  the  fresh  water  Daphnia  according 
to  my  own  observations.  Potassium  salts  are  exceedingly 
poisonous  to  Daphnia,  and  also  to  Artemia,  though  their  effect 
in  the  latter  case  is  somewhat  neutralised  by  the  addition  of 
Magnesium  salts.1  On  the  other  hand,  even  distilled  water  may 
be  toxic  for  fresh  water  Gammarus,  the  toxicity  being  removed 
by  the  addition  of  a small  amount  of  Sodium  Chloride.4 

It  is  necessary  to  know  the  effect  of  salts,  not  merely  on  the 
life  of  the  individual,  but  chiefly  on  its  growth  and  reproductive 
power,  for  the  acclimatisation  of  the  individual  is  useless  unless 
it  is  able  to  propagate.  So  far  as  concerns  the  survival  of  the 

1.  Pfliiger’s  Arehiv,  97.  1903,  p.  394. 

2.  Ostwald.  Univ.  of  Calif.  Pub.  Physiol.  IX.,  No.  18,  1905. 

3.  Breckner.  Sclirift.  Nat,  Ver.  Schl.  Holst.,  14, 1909. 

4.  Bullot.  Univ.  Calif.  Publ.  Physiol.,  1, 1904. 
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individual,  the  range  of  toleration  is  usually  large,  but  it  is  well 
known  that  one  of  the  first  results  of  changed  conditions  is  dis- 
turbance of  reproductive  power.  Since  the  conditions  in  nature 
can  rarely  allow  of  changes  so  gradual  as  are  possible  in  the 
laboratory,  an  animal  which  is  to  colonise  fresh  water  effec- 
tually must  be  one  which  can  resist  relatively  great  fluctuations 
of  salinity  without  injury  to  its  powers  of  reproduction.  There 
are  certainly  great  individual,  sexual,  and  specific  differences  in 
susceptibility  to  the  same  stimulus,  and  without  a certain 
innate  adaptibility  the  most  favourable  circumstances  would  not 
lead  to  acclimatisation. 

Physical  Barriers. 

1.  Density. 

It  is  a well-known  fact  that  many  plankton  organisms — both 
animals  and  plants — show  a seasonal  variation  of  form  which  is 
in  the  direction  of  a pronounced  increase  of  surface  in  the 
summer  months.  Species  of  the  genus  Daphnia,  for  instance, 
have  in  summer  smaller  bodies,  long  head  crests  and  long 
spines,  whereas  in  winter  the  body  is  larger,  the  head  rounded, 
and  the  spine  short.  It  has  been  very  clearly  shown  that  this 
change  accompanies  a change  in  what  is  called  the  viscosity  of 
the  water.  The  viscosity  of  the  water  decreases  greatly  with  a 
small  increase  of  temperature  and  to  a less  extent  with  its 
dilution,  so  that  a floating  organism  re-acting  to  such  a change 
must  either  greatly  increase  its  muscular  action  or  its  surface  of 
resistance  to  the  water  in  order  to  remain  floating. 

It  is  evident,  therefore,  that  a marine  form  entering  fresh 
water  with  its  less  density  and  its  greater  changes  of  tempera- 
ture must  find  great  difficulty  in  remaining  afloat.  It  appears 
to  me  that  fresh  water  must,  in  this  sense,  present  an  almost 
insuperable  obstacle  to  the  immigration  of  plankton. 

But  density  and  varying  viscosity  are  not  insuperable  barriers 
to  animals  which  are  adapted  to  life  on  the  bottom  or  among 
weeds,  and  the  great  majority  of  the  more  recent  marine 
immigrants  are  either  more  or  less  sedentary  forms  or  are 
powerful  swimmers. 
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2.  Temperature. 

The  influence  of  temperature  and  climate  on  animals  is  great 
and  obvious,  and  with  most  species  there  is  a well-defined  range 
of  temperature  within  which  life  and  growth  are  possible,  the 
life  range  being  very  much  greater  than  the  growth  range. 
But  the  aspect  of  the  question  with  which  we  are  concerned  is 
not  that  of  the  degrees  of  temperature  but  rather  with  the 
seasonal  range  of  it.  In  the  sea  the  temperature  conditions, 
owing  to  the  great  body  of  water  and  its  continual  movement, 
reach  the  maximum  of  seasonal  uniformity,  whereas  the 
temperature  of  fresh  water  usually  closely  reflects  the  changes 
in  the  temperature  of  the  air.  The  conditions  in  this  respect  in 
fresh  water  and  in  the  sea  resemble  the  contrast  between  a 
continental  and  an  insular  climate,1  the  former  being  exposed 
to  extreme  range  and  fluctuation  of  temperature,  while  the 
latter  is  comparatively  uniform.  So  severe  are  the  fluctuations 
of  temperature  (with  which  may  be  associated  evaporation)  that 
many  fresh  water  invertebrates  of  temperate  climates  have  been 
compelled  to  evolve  protective  devices  to  tide  them  over  evil 
times.  It  is  to  meet  such  vicissitudes  that  the  cyclic  reproduc- 
tion of  the  Cladocera,  for  example,  has  arisen,  the  rapid  asexual 
multiplication  of  the  favourable  periods  being  followed  by  a 
short  period  of  sexual  reproduction  and  the  laying  of  eggs 
which  have  the  power  of  retaining  vitality  even  when  dried 
and  frozen.  In  the  case  of  some  Phyllopods  it  is,  if  not 
necessary,  at  least  very  favourable  to  the  hatching  of  these 
eggs,  that  they  should  be  so  dried  and  frozen,  and  they  can 
retain  their  vitality,  when  kept  dry,  for  many  years.  The  eggs 
of  Branchipus  are  said  not  to  develop  without  having  been 
first  dried  and  then  placed  in  water,  but  it  has  been  found  2 that 
the  same  result  is  attained  if  the  eggs  are  placed  for  a time  in 
salt  solutions  which  extract  water  from  them. 

The  importance  generally  of  an  uniform  temperature  is 
shown  by  the  fact  that  certain  animals  (Holothurians,  for 
example),  which  live  near  the  surface  in  the  Tropics,  live  also 

l.  Von  Martens.  Ann.  Mag.  Nat.  Hist..  1858. 

2.  Abonyi.  Allat.  Kozlem.  Budapest  9,  1910. 
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at  considerable  depths  in  the  North  Atlantic,  since  such  an 
equable  climate  cannot  there  be  found  near  the  surface.1 

Further,  it  has  been  noticed  that  the  number  of  marine 
species  living  in  fresh  water  increases  as  we  approach  the 
Equator,  showing  an  apparent  connection  with  the  increasing 
uniformity  of  temperature.2  In  the  Philippines,  for  example, 
the  “ difference  between  the  extreme  monthly  mean  of  the 
temperature  of  the  air  reaches  at  the  utmost  7 C.”  (Semper.,  p. 
43 1).  Weber 3 found  an  extraordinary  contrast  to  the  European 
fresh-water  fauna  with  regard  to  the  Crustacea  of  the  East 
Indies.  In  place  of  the  usual  northern  forms  of  typical  fresh- 
water Arthrostraca  there  were  found  a number  of  Isopoda 
belonging  to  typically  marine  genera,  and  the  number  of 
Decapoda  was  very  large. 

On  the  other  hand  it  has  been  objected  by  Pelseneer  1 that 
equally  uniform  conditions  may  be  found  in  Polar  climates, 
and  that  it  is  only  in  temperate  regions  that  great  fluctuations 
occur.  But,  even  if  the  sea  in  Arctic  regions  maintains  a fairly 
uniform  temperature,  it  is  obvious  that  marine  animals  cannot 
readily  adapt  themselves  to  existence  in  rivers  and  lakes  which 
are  frozen  solid  for  a large  part  of  the  year. 

There  may  possibly  be  some  intimate  and  obscure  relation 
between  temperature  and  salinity  which  may  affect  the  question, 
since  Schmankewitsch  asserts  that,  in  the  case  of  Artemia,  an 
excessive  increase  of  salinity  could  be  made  tolerable  by  a 
decrease  of  temperature,  and  vice  versa.  So  also  Issel ° states 
that  the  adaptation  of  marine  animals  to  fresh  water  is  made 
easier  by  a higher  temperature.  This  conclusion  is,  however, 
disputed  by  Pelseneer,  Bert,  and  others,  on  the  ground  that  at 
higher  temperatures  the  tissues  are  more  permeable,  and  that, 
therefore,  cold  regions  should  be  the  best  from  this  point  of 
view. 

A high  temperature  does  not  appear  to  be  favourable  in  itself 

1.  Semper,  Animal  Life,  1881,  p.  136. 

2.  Von.  Martens.  Areli.  Naturg.  XXIII.  1857,  p.  199. 

3.  Weber.  Zool.  Ergeb.  einer  Reise  in  Nieder.  Ostiudien,  II.,  1892. 

4.  Pelseneer,  Bull.  Acad.  Roy.  Belgique,  1905. 

5.  Issel.  Atti.  Accad.  Torino.  XXXVI. 
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to  immigration  nor  even  to  water  life  in  general,  since  the 
waters  of  the  tropics  are  not  more  populous  than  those  of 
temperate  regions.  Stability  of  temperature  is  a factor  of 
some  importance  in  colonisation  of  fresh  waters,  but  it  is  quite 
subordinate  to  that  of  salinity. 

3.  Currents. 

Sollas 1 has  drawn  special  attention  to  the  importance  of 
currents  in  fresh  water  as  causing  a barrier  to  the  immigration 
of  marine  animals.  The  majority  of  marine  animals  have 
small  free-swimming  larvae,  and  it  is  clear  that  a constantly 
descending  current  will  wash  out  to  sea  all  floating  larval 
forms  which  cannot  swim  against  it,  so  that  no  animal  can 
become  acclimatised  which  has  not  lost  its  free-swimming 
stages.  It  is  certainly  a fact  that  comparatively  few  fresh- 
water species  have  free-swimming  larvae,  though  their  nearest 
marine  relatives  have.  For  example,  the  Mollusc  Anodonta 
sets  free  larvae  which  are  peculiarly  modified  for  attachment  to 
fish  and  other  animals  by  which  they  are  distributed.  The 
crayfish,  again,  hatches  its  young  in  a condition  to  adopt  the 
parent’s  habit  of  life,  while  the  young  lobster  spends  some 
weeks  in  a comparatively  helpless  floating  stage.  But  there 
are  notable  exceptions.  The  Mollusc  Dreissensia,  which  is 
essentially  a river  form,  has  as  simple  a larva  as  any  marine 
genus.  Again,  the  larva  of  Palaemontes  is  even  a less  powerful 
swimmer  than  the  larva  of  the  lobster,  and  the  estuarine 
Cordylophora  has  a ciliated  larva.  It  seems  that  the  river 
current  is  not  an  effective  barrier  against  marine  animals,  so 
far  at  least  as  concerns  the  tidal  parts,  which  alone  can  be  in 
question.  For  example,  the  whole  volume  of  water  at  the 
mouth  of  a river  will  flow  up  the  river  for  about  ten  miles 
during  the  flood  tide.  It  will  then  flow  back  again  for  about 
twelve  miles,  and  so  end  the  twelve  hours  two  miles  out  to  sea. 
It  is  obviously  easy  for  a floating  larva  at  the  stage  of  final 
metamorphosis  to  settle  anywhere  within  that  ten  miles. 
But,  unless  such  a larva  can  complete  its  metamorphosis 
within  the  period  of  a complete  tide,  it  would  be  impossible  for 
1.  Sollas.  Trans.  Roy.  Soc.  Dublin.  (2)  III.,  1884. 
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a sessile  species  in  normal  circumstances  to  extend  its  range 
further  up  the  river,  though  it  might  assist  in  populating  the 
lower  reaches.  At  times  of  abnormal  tides,  such  as  frequently 
occur  in  our  own  rivers,  the  floating  fauna  would  be  driven  far 
beyond  the  normal  tidal  range  and  might  so  make  good  their 
ground.  That  is  no  doubt  what  has  happened  with  regard  to 
Neomysis,  Balanus,  and  other  species  in  the  Bure.  At  times 
of  abnormally  high  tides  a typical  marine  plankton  may  be 
found  in  the  Bure,  fifteen  miles  and  more  from  its  mouth,  so 
that  there  would  be  no  difficulty  in  the  larvae  of  marine  animals 
establishing  themselves  in  the  river  within  this  limit,  so  far  at 
least  as  concerns  the  currents. 

4.  Turbidity. 

One  further  factor  which  may  enter  into  the  problem  of  immi- 
gration into  fresh  water  is  the  great  turbidity  of  rivers  at  their 
mouths.  Examination  of  the  water  of  the  lower  reaches  of  the 
Bure,  for  example,  shows  that  it  contains,  as  a rule,  compara- 
tively little  animal  life,  and  that  the  floating  Algae  and  Diatoms, 
so  abundant  both  in  fresh  water  and  in  the  sea,  are  almost 
entirely  absent.  On  the  other  hand,  the  water  is  heavily 
charged  with  vegetable  debris  and  with  fine  mud.  Whether 
the  latter,  as  such,  has  any  considerable  injurious  influence  on 
the  majority  of  estuarine  animals  I am  unable  to  say,  but  it 
seems  probable  that  it  may  largely  impede  the  breathing  of  gill- 
bearing animals.  The  experiments  of  Weldon  on  Crabs  from 
the  Cattewater  at  Plymouth 1 seem  to  prove  that  the  clay 
carried  by  the  river  is  actually  exercising  a selective  influence, 
so  that  there  is  a tendency  for  these  crabs  to  evolve  a more 
efficient  straining  apparatus  to  protect  their  gills.  Many 
aquatic  invertebrates  feed  by  indiscriminate  sifting  of  material 
suspended  in  water,  and  it  is  clear  that  when  the  water  is 
charged  with  an  excess  of  indigestible  matter  the  conditions 
must  be  most  unfavourable  for  such  forms.  Turbidity  of  the 
water  must  add  to  the  difficulties  to  be  surmounted  by  immi- 
grants, but  is  not  in  itself  an  obstacle  of  serious  importance. 

1.  Rep.  Brit.  Ass.,  1898,  p.  867. 


PRESIDENT’S  ADDRESS. 


475 


Marine  Animals  in  Fresh  Water. 

Having  now  discussed  the  difficulties  which  have  to  be  sur- 
mounted by  marine  animals  entering  fresh  water,  we  must  pass 
on  to  a consideration  of  the  animals  which  we  regard  as  com- 
paratively new  immigrants,  and  the  means  by  which  it  may  be 
supposed  that  they  have  established  themselves.  It  is  outside 
the  scope  of  this  paper  to  give  any  extensive  list  of  marine 
species  in  fresh  water,  but  it  will  suffice  to  deal  with  a few 
selected  examples. 

Perhaps  the  most  striking  examples  are  the  Medusae  of  fresh 
water.  The  Medusae  are  feeble  swimmers  and  peculiarly  sus- 
ceptible to  changes  of  temperature  and  salinity  ; so  much  so 
that  they  may  almost  be  taken  as  “ Current  indicators.”  1 Yet 
several  species  are  now  known  which  are  found  in  inland  waters 
in  various  parts  of  the  world,  and  which  may  be  mentioned  in 
detail. 

Craspedacusta  (Limnocodium)  sowerbyi  is  known  only  from 
tanks  in  some  European  Botanical  Gardens. 

Craspedacusta  kawai  is  found  in  the  Yangtse-Kiang,  1,000 
miles  from  its  mouth. 

Microhydra  ryderi  is  a small  Hydroid  found  in  the  Delaware 
River,  near  Philadelphia,  which  buds  off  a Medusa, 
apparently  allied  to  Craspedacusta. 

Limnocnida  tanganyicae  is  found  in  Lake  Tanganyika,  and 
also  in  Victoria  Nyanza,  and  in  the  Niger  River. 

Limnocnida  indica.  This  Medusa  occurs  in  Western  India, 
in  tributaries  of  the  Krishna  river,  and  in  a lake  at 
Purulia  (Chota  Nagpur),  and  differs  little  from  the  pre- 
ceding species. 

Moerisia  lyonsi.  Found,  together  with  the  Hydroid  from 
which  the  Medusa  is  budded,  in  the  Birket  el  Kurun,  in 
Egypt,  by  Boulenger  and  Cunnington.  Boulenger 
believes  that  the  Medusa  of  the  Caspian  Sea  (Caspio- 
nema  pallasi)  is  identical  with  that  of  the  Fayyum. 

Thaumantias  lacustris.  Found  by  Von  Kennel  in  a fresh 
1.  A.  Walter,  Deutsch.  Geog.  Bla  tter,  Bremen,  5,1890. 
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water  lagoon  on  the  cost  of  Trinidad. 

Thaumantias  maeotica.  In  the  Sea  of  Azov,  and  also  in  the 
Bay  of  Naples.  (Mayer,  1910.) 

Moeotias  inexspectata  occurs  in  the  Sea  of  Azov,  and  also  in 
the  estuaries  of  the  Don  and  Kuban  Rivers. 

Polypodium  hvdriforme  is  a Hydroid  found  parasitic  on 
sturgeons’  eggs  in  the  Caspian  Sea,  and  has  a free- 
swimming  stage. 

In  addition  to  these  species  may  be  mentioned  the  large 
Jellyfish,  Crambessa,  which  is  found  in  the  estuaries  of 
large  rivers  from  France  to  Senegambia,  and  also  in  East 
Africa,  but  which  does  not  actually  reach  fresh  water. 

Among  the  Crustacea  representatives  of  almost  every  order 
are  found  in  fresh  wrater,  but  nearly  all  of  them  are  powerful 
swimmers,  or  creep  on  the  bottom,  or  are  parasitic  on  fish. 
Very  few  are  small  species  at  the  mercy  of  currents.  The 
majority  of  the  Copepoda  are  ancient  inhabitants  of  fresh 
water,  but  there  are  a few  free-swimming  species  which  are 
probably  recent  immigrants.  Such  are  Limnocalanus  and 
Poppella.  Limnocalanus  grimaldii  is  found  in  the  Baltic,  in 
the  Caspian  Sea  and  in  the  Arctic  Ocean,  and  there  are  two 
other  species  found  only  in  fresh  wTater  in  Europe,  North  Asia 
and  North  America.  Poppella  guernei  lives  in  either  fresh  or 
rather  brackish  water  in  the  South  of  France,  Tunisia,  Italy 
(Lake  Avernus),  and  in  the  Caspian  Sea  and  its  neighbourhood. 
In  addition  to  these  Calanoids,  representatives  of  the  Cyclopid 
genera  Oithona  and  Limnoithona  occur  in  fresh  water  in  China 
and  South  America.  Oithona  is,  in  fact,  a genus  capable  of 
living  in  widely  different  degrees  of  salinity. 

The  classical  example  among  Crustacea  is,  however,  Mysis 
relicta.  It  is  a species  so  closely  related  to  M.  oculata  as  to 
be  regarded  by  some  as  a variety  of  the  latter.  But,  while 
M.  oculata  is  a marine  form  widely  distributed  round  the 
Arctic  coasts  of  Europe  and  North  America,  though  not  found 
in  the  Baltic,  M.  relicta  is  an  exclusively  fresh  water  species 
found  in  various  lakes  of  Europe  and  North  America.  Its 
distribution  is  as  follows  : — 
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Ireland.  Lough  Neagh,  Lough  Erne,  and  Lough  Corrib. 
Finland.  Lakes  Ladoga  and  Onega,  and  various  lakes  in 
the  neighbourhood,  as  well  as  in  parts  of  the  Baltic. 

Sweden.  Lakes  Wener,  Wetter,  Malar,  etc. 

Norway.  Lake  Mjosen. 

Denmark.  Fureso. 

Germany.  Mauer,  Dratzig,  Madu,  Tollensee. 

North  America.  Lakes  Michigan,  Superior,  Erie,  and 
Green  Lake. 


It  is  clear  that  M.  relicta  has  been  evolved  from  M.  oculata, 
and  there  is  evidence  that  the  change  occurred  in  Postglacial 
times.  As  regards  the  Baltic  region,  no  doubt  M.  oculata 
inhabited  the  Yoldia  sea  together  with  other  arctic  forms,  and 
was  transformed  into  M.  relicta  during  the  period  which  ended 
with  the  changing  of  the  Yoldia  sea  into  the  fresh  water 
Ancylus  Lake.  The  hydrographic  conditions  permitted  M. 
relicta  to  penetrate  into  the  water  system  of  Germany  which 
now  drains  into  the  Baltic,  but  not  into  those  lakes  which 
now  communicate  with  the  North  Sea,1  and  it  became  established 
in  the  Scandinavian  and  Finnish  lakes,  which  have  since  been 
shut  off  by  earth  movements  from  the  Baltic.  The  transforma- 
tion of  the  two  species  has  evidently  occurred  independently 
in  Ireland  and  North  America  at  about  the  same  time,  the 
change  being  connected  with  the  melting  of  the  glaciers  and 
the  earth  movements,  and  decreased  salinity  associated  there- 
with. 

One  further  group  of  marine  animals  in  fresh  water  should 
be  mentioned.  This  comprises  a number  of  species  of  Isopod 
Crustacea  found  in  springs  and  caves,  and  adapted  to  a 
subterranean  life.  The  genus  Typhlocirolana,  for  example,  is 
scarcely  distinguishable  from  the  marine  genus  Cirolana  except 
by  the  absence  of  eyes,  and  it  consists  of  a few  species  found 
in  springs  in  Algeria  and  the  Balearic  Islands.  The  parent 
genus  Cirolana  is  not  only  marine,  but  is  usually  found  in 
comparatively  deep  water.  Such  animals  as  these,  and  there 

1.  Samter.  Auhaug  za  den  Abh.  du  K.  Preuss.  -Vkad.  Wiss,  1905. 
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are  many  others,  must  have  reached  their  present  habitat  by 
means  of  the  submarine  outflow  of  subterranean  watercourses, 
and  in  so  doing  they  will  have  had  the  advantage  of  entering 
a water  system  not  exposed  to  temperature  fluctuations,  though 
in  other  respects  seemingly  most  unsuitable. 

The  number  of  species  of  marine  tpye  living  in  fresh  water 
is  an  exceedingly  large  one,  and  the  examples  given  must 
suffice.  They  are  found  usually  in  the  course  of  rivers,  but 
may  occur  in  lakes,  and  their  presence  therein  is  often  adduced 
as  evidence  of  recent  geological  changes.  When  found  in 
lakes,  these  lakes  are  usually,  though  not  always,  deep,  and 
consequently  with  a more  or  less  equable  temperature  in  their 
lower  layers. 

We  must  now  consider  the  actual  routes  which  these  species 
may  be  supposed  to  have  taken  in  occupying  their  present 
habitats. 

Immigration  into  Fresh  Water. 

There  are  three  means  by  which  a marine  animal  might 
become  introduced  to  fresh  water 

(1)  Transportation. 

(2)  By  isolation  of  arms  of  the  sea,  the  water  of  which 
becomes  fresh,  giving  rise  to  “ Relict  Lakes.” 

(3)  By  ascending  rivers. 

1.  Transportation. 

Since  all  experiments  prove  that  a sudden  transference  from 
salt  water  to  fresh,  and  vice  versa,  is  immediately  fatal  to 
invertebrates,  it  is  impossible  to  believe  that  marine  animals 
could  be  succesfully  introduced  to  fresh  water  by  transportation 
through  the  air  by  the  agency  of  animals  or  wind. 

Such  methods  of  dispersal  are  certainly  effective  for  the 
distribution  of  fresh  water  animals  from  lake  to  lake,  or  pond 
to  pond  ; firstly,  by  reason  of  the  fact  that  many  species  have 
eggs,  or  resting  stages,  which  are  peculiarly  resistant  to  drought, 
or  specially  adapted  to  adhere  to  the  plumage  of  birds,  and  also 
because  no  contrast  of  water  conditions  is  involved.  For 
the  same  reason,  in  certain  special  cases,  transportation  from 
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the  sea  may  have  been  successfully  effected.  Where,  for 
example,  salt  lakes  exist  at  a reasonable  distance  from  the  sea, 
it  might  be  possible  for  a littoral  marine  animal  transported  to 
them  by  any  agency  to  make  good  its  footing.  Probably  the 
Copepod,  Wolterstorffia  blanchardi,  which  occurs  in  the 
Algerian  Sahara,  has  been  introduced  in  this  way,  and  it  has 
now  spread  from  highly  salt  water  to  other  pools  which, 
though  always  of  a relatively  high  salinity,  are  yet  properly 
called  fresh. 

Apart  from  such  special  cases,  transportation  can  have 
played  no  part  in  the  colonisation  of  fresh  waters. 

2.  Relict  Lakes. 

In  many  parts  of  the  world,  owing  to  geological  changes 
or  other  causes,  parts  of  the  sea  have  become  isolated  from  the 
rest,  while  retaining  drainage  outlets.  In  course  of  time  the 
water  of  these  basins  has  become  fresh,  so  that  lakes  have 
taken  the  place  of  sea,  and  such  lakes  are  known  as  “ Relict 
Lakes.”  Or  such  lakes  have  arisen  by  the  shrinking  of  an 
ancient  sea  and  the  freshening  of  its  waters,  as  has  happened  in 
the  case  of  the  Oligocene  Mainz  basin  and  the  Caspian  Sea. 
In  either  case  the  marine  fauna  of  the  area  so  isolated  would 
find  itself  faced  by  the  alternative  of  either  adapting  itself  to 
live  in  fresh  water  or  else  succumbing,  and  it  is  supposed  that 
in  this  way  many  marine  species  have  become  adapted  to  fresh 
water. 

There  is  conclusive  geological,  and  sometimes  historical, 
evidence  that  many  lakes  owe  their  existence  to  causes  of  this 
kind,  but  there  are  comparatively  few  which  contain  animals 
which  are,  in  fact,  relics  of  their  original  marine  fauna. 

The  presence  in  lakes  of  species  of  marine  origin  has  often 
been  accepted  as  conclusive  evidence  of  the  relict  nature  of 
such  lakes,  whereas  it  can  at  most  be  regarded  as  confirmatory 
of  evidence  drawn  from  geology.  There  are  fundamental 
fallacies  inherent  in  the  use  of  such  zoological  evidence.  In 
the  first  place,  the  marine  relationship  of  a species  found  in  fresh 
water  is  open  to  discussion.  While,  for  example,  the  presence  of 
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species  such  as  Chiridotea  entomon,  which  still  lives  in  the  sea 
itself,  must  show  a very  recent  entry  into  fresh  water,  it  is 
treading  on  very  uncertain  ground  to  draw  conclusions  from 
the  occurrence  of  such  genera  as  Limnicvthere,  which,  while 
belonging  to  a group  of  Ostracods  characteristically  marine, 
probably  has  occupied  fresh  water  for  a very  long  time. 

In  the  second  place,  the  presence  of  a marine  species  in  a 
lake  is  not  necessarily  evidence  of  its  having  acclimatised  itself 
in  that  place.  It  is  always  possible,  and  generally  probable, 
that  it  has  entered  the  lake  after  adaptation  to  its  new 
surroundings. 

But  though  the  evidence  from  the  so-called  Relict  fauna 
must  be  accepted  with  caution,  there  is  no  doubt  that  the 
fauna  of  fresh  water  has,  in  comparatively  recent  times,  been 
enriched  by  the  isolation  of  marine  species  in  closed  arms  of 
the  sea,  but  such  additions  to  the  fauna  have  been  surprisingly 
few. 

It  might  be  supposed  that  in  the  isolation  of  an  arm  of  the 
sea,  and  the  gradual  freshening  of  its  waters,  an  experiment  in 
acclimatisation  would  be  performed  on  so  grand  and  prolonged 
a scale  that  a very  large  proportion  of  the  fauna  would  become 
adapted  to  the  changed  circumstances.  And  yet,  when  we  can 
follow  such  changes  in  all  their  stages,  we  find  the  result  to  be 
extremely  small.  In  the  Baltic  Sea  the  changes  can  be 
followed  in  detail  since  Glacial  times.  At  the  outset  the  sea 
was  broadly  open  to  the  North  Sea,  and  contained  a marine 
arctic  fauna  (Yoldia  Sea).  Then  ensued  a period  of  elevation 
and  freshening,  when  the  marine  fauna  gave  place  to  a fresh 
water  fauna  (Ancylus  Lake).  Again  an  opening  was  found  to 
the  North  Sea,  and  the  Baltic  became  brackish  (Litorina  Sea), 
and  the  present  conditions  were  approached.  In  each  case  we 
find  with  changed  conditions  a changed  fauna,  and  the  old 
fauna  failing  to  make  good  its  grouud.  The  Oyster,  for 
example,  though  the  adult  can  be  acclimatised  to  live  in  fresh 
water,  is  strictly  limited  in  nature  within  a certain  range  of 
salinity,  and  has  disappeared  in  historic  times  from  parts  of 
the  Baltic  in  which  it  was  once  abundant.  It  is  true  that  in 
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the  Baltic  at  the  present  day  there  is,  in  a sense,  a blurring  of 
the  distinction  between  fresh  and  salt  fauna,  but  so  far  as 
concerns  the  permanent  additions  to  the  fresh  water  fauna  which 
we  owe  to  its  past  history,  they  are  but  four  at  most — Mysis 
relicta,  Chiridotea  entomon,  Pallasea  quadrispinosa,  and  Ponto- 
poreia  afftnis,  and  it  is  doubtful  if  even  these  all  owe  their 
acclimatisation  to  the  freshening  of  this  sea.  The  occurrence 
of  C.  entomon,  for  instance,  in  the  Caspian  Sea,  with  which 
the  Baltic  probably  never  had  direct  connection,  as  well  as  its 
habits  of  life,  render  such  a conclusion  very  doubtful. 

The  Caspian  Sea  is  a relic  of  a great  inland  sea  or  series  of 
seas  extending  in  Miocene  and  Pliocene  times  from  Vienna  to 
the  Sea  of  Aral,  and  almost  isolated  from  the  Mediterranean. 
The  Sarmatian  Sea  of  the  Upper  Miocene  seems  to  have  largely 
dried  up  in  the  West,  but  to  have  persisted  and  become 
fresher  in  its  Eastern  parts,  the  deposits  of  the  Pontic  period 
being  those  of  fresh,  or  slightly  brackish,  water  and  extending 
over  the  basins  of  the  Caspian  and  Aral  Seas  and  the  northern 
half  of  the  Black  Sea. 

The  Caspian,  Aral  and  Black  Seas  were  united  for  a long 
time,  and  separated  from  the  Mediterranean,  and  the  union  of 
the  three  was  dissolved  before,  in  postglacial  times,  the  Black 
Sea  and  JEgean  Sea  became  connected.  Hence  we  find  in  the 
fauna  of  the  Caspian  and  Aral  Seas  some  relationship  with  the 
Black  Sea,  but  scarcely  a trace  of  Mediterranean  influence. 

The  Caspian  Sea  is  a relic  of  the  Pontic  Sea,  and  its  fauna  is 
full  of  interest  on  this  account.  The  Mollusca  of  it  are  regarded 
by  Kobelt  as  all  belonging  to  Sarmatian  species.  The  genera 
Adacna  and  Monodacna,  found  also  in  the  northern  parts  of  the 
Black  Sea,  are  relics  of  this  period.  The  fishes  also  illustrate 
the  past  history,  since  they  have  a striking  affinity  to  the  fish 
fauna  of  the  Danube,  which,  until  the  separation  from  the 
Black  Sea,  flowed  into  the  combined  Ponto-Aralo-Caspian 
basin.  But  perhaps  the  most  striking  feature  of  the  fauna  is 
the  luxuriance  of  certain  genera  which,  except  in  the  Caspian 
Sea,  possess  but  few  species.  So,  for  example,  there  is  an 
extraordinary  variety  of  species  of  Cardium,  and  the  Crustacean 
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genus  Pseudocuma  has  13  species  in  the  Caspian  and  only  two 
elsewhere.  It  seems  that,  of  the  Sarmatian  or  Pontic  genera 
surviving  in  the  Caspian,  many  have  found  the  changing  con- 
ditions a stimulus  to  variability.  This  variability  is  also  seen 
among  the  Cladocera  of  the  plankton.  These  comprise  a great 
variety  of  species  of  Polyphemidae  belonging  to  genera  which 
are  either  peculiar  to  the  Caspian  or  have  very  few  species  in 
other  seas.  The  genus  Evadne  is  here  represented  by  five 
species  and  numerous  varieties,  which  seem  to  indicate  that 
evolution  is  still  proceeding.  In  addition  to  the  genus  Evadne, 
there  are  also  two  genera  (Cercopagis  and  Apagis),  which  are 
very  closely  allied  to  the  fresh  water  genus  Bythotrephes,  and 
one  species  of  the  genus  Polyphemus.  The  genus  Evadne, 
though  probably  itself  derived  from  fresh  water  ancestors,  is 
here  a marine  relict,  while  the  other  Polyphemids  have,  no 
doubt,  been  carried  into  the  sea  by  rivers,  and  have  there 
evolved  from  their  parent  form  Bythotrephes. 

The  Caspian  Sea,  unlike  the  Baltic,  has  therefore  been  a 
centre  for  the  adaptation  and  evolution  of  a large  number  of 
animals  characteristic  of  the  open  sea.  But  though  it  is  of  the 
greatest  interest  on  this  account,  it  can  scarcely  be  fairly 
quoted  as  an  example  of  the  transformation  of  a marine  into  a 
fresh  water  fauna,  as,  from  its  size  and  its  salinity,  it  still 
retains  most  of  the  characters  of  a true  sea  as  opposed  to  a 
lake. 

One  other  lake  should  be  mentioned  as  showing  the  incon- 
clusive nature  of  zoological  evidence  taken  alone.  This  is 
Lake  Baikal,  which  remains  still  one  of  the  great  unsolved 
zoological  riddles.  Its  fauna  comprises  an  extraordinary 
proportion  of  endemic  species  (90  per  cent,  in  the  case  of  the 
Mollusca),  and  a large  number  that  are  obviously  of  marine 
type.  A seal  (Phoca  baicalensis)  occurs  in  large  numbers  in 
the  lake,  and  is  doubtfully  distinct  specifically  from  the  seal  of 
northern  Europe  (P.  annellata).  The  fish  Comephorus  is 
related  to  the  Scomberidse,  and  a Sponge,  Lubomirskia  baica- 
lensis, is  not  only  of  marine  type,  but  is  even  found  living  on 
the  shores  of  Bering  Island.  On  the  other  hand,  the  Amphipod 
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Crustacea,  of  which  there  are  a great  number  of  species,  are 
clearly  of  fresh-water  origin  and  show  no  evidence  of  a con- 
nection with  the  sea.  The  nature  of  the  fauna  with  regard  to 
mammals,  fish,  sponges,  and  worms,  points  with  almost  irresis- 
tible force  to  the  conclusion  that  Lake  Baikal  must  recently 
have  been  severed  from  the  sea,  and  yet  its  situation  and 
geological  evidence  so  positively  forbid  such  a conclusion  that 
some  other  explanation  of  the  peculiar  fauna  must  be  sought. 

(3)  Immigration  up  Rivers. 

Where  rivers  run  into  the  sea  there  is  usually  an  estuary 
where  the  conditions  are  intermediate  between  those  of  fresh 
water  and  the  sea.  Within  this  intermediate  region  is  found  a 
fauna  of  a rather  special  nature,  adapted  to  the  brackish  water 
and  to  the  variable  conditions.  This  brackish  water  fauna  may 
penetrate  far  up  the  course  of  sluggish  tidal  rivers,  and  may 
even  establish  itself  in  water  which  is  practically  fresh.  Our 
Norfolk  rivers,  the  Yare  and  Bure,  provide  instances  of  such 
invasion.  Species  of  the  littoral  genus  Sphseroma  have  occured 
up  the  Yare  in  Rockland  Broad,  where  the  water  is  quite  fresh, 
and  in  the  Bure  a variety  of  such  animals  have  been  taken  at 
different  times  in  fresh  water.1  To  mention  but  a few,  the 
Copepoda  Eurytemora  affinis  and  Tachidius  littoralis  are 
established  inhabitants  of  the  river  and  certain  of  the  Broads, 
to  which  salt  water  rarely  reaches,  while  Cordylophora,  and 
together  with  it,  Corophium  volutator,  have  been  found  at 
Ludham  Bridge,  and  the  former  in  Barton  Broad. 

The  river  road  is  always  open  to  such  animals  as  can  over- 
come the  obstacles  that  have  been  described,  and  it  is  most 
probable  that  it  is  by  such  a road  that  by  far  the  largest  part  of 
the  fauna  of  fresh  water  has  left  the  sea.  There  are  numbers 
of  cases  recorded  of  marine  animals  found  in  the  course  of 
rivers  many  miles  from  their  mouth  and  beyond  the  reach  of 
salt  water,  such  as  the  Molluscan  genus  Scaphula,  found  in  the 
Ganges  1,600  kilometres  from  its  mouth.  It  is  remarkable 
that  the  greatest  number  of  such  cases  of  intrusion  are  found 
1.  See  Trans.  Norfolk  and  Norwich  Nat.  Soc.  VIII.,  1907,  p.  410. 
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in  tropical  regions,  and  Pelseneer  has  pointed  out  that  the 
region  of  greatest  penetration,  namely,  Indo-China,  Bay  of 
Bengal,  China  and  Indo-Malay  islands,  is  surrounded  by  sea 
which  is  the  least  salt  in  the  world.  To  this  advantage,  rather 
than  to  equability  of  climate,  he  attributes  the  successful 
colonisation.  It  seems  to  me,  however,  that,  having  regard  to 
the  fact  that  there  is  a graded  salinity  at  the  mouth  of  every 
river,  the  low  salinity  of  the  tropical  seas  cannot  have  so  great 
an  influence.  Probably  rivers  are  effective  highroads  in  pro- 
portion to  their  size,  volume,  and  the  equability  of  the  climate 
of  the  place.  That  they  have  played  the  largest  part  in 
colonisation  of  fresh  water  there  can  be  no  doubt. 

Conclusion. 

In  the  present  conditions  of  the  world  the  marine  fauna  is 
separated  from  that  of  fresh  water  by  barriers  which  make 
immigration  extremely  difficult.  The  profound  difference  in 
chemical  composition  of  the  water  makes  transference  from  the 
one  to  the  other  usually  immediately  fatal,  and  there  are,  in 
addition,  differences  of  density,  of  temperature,  and  of  currents, 
which  bar  the  way.  And  yet  all  these  obstacles  have  been  and 
can  be  surmounted.  In  the  Laboratory  species  have  been 
gradually  acclimatised  to  completely  altered  conditions,  and 
Nature  herself  has  performed  experiments  in  acclimatisation  on 
a vast  scale.  But  in  spite  of  the  magnitude  and  duration  of 
such  natural  experiments  the  results  seem  inadequate  and 
subject  to  no  definite  law,  and  the  fauna  of  the  Relict  lakes  of 
the  world  shows  that  the  isolation  of  a marine  fauna  does  not 
lead  to  any  great  accession  to  the  fresh  water  fauna.  Even 
where  the  transition  from  salt  water  to  fresh  is  most  gradual, 
and  all  conditions  for  immigration  seem  to  be  most  favourable, 
the  limit  is  but  rarely  overstepped,  and  we  have  abundant 
evidence  of  marine  faunas  dying  out  in  face  of  slowly  lessening 
salinity. 

It  seems  that  the  successful  adaptation  of  a species  to  fresh 
water  depends  essentially  on  a physiological  variation  of  the 
organism,  without  which  the  most  favourable  external  conditions 
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are  powerless  to  assist  immigration.  From  time  to  time  there 
have  arisen  such  variations  or  mutations,  often  correlated,  no 
doubt,  with  structural  changes,  which  have  rendered  immigra- 
tion possible  in  spite  of  all  obstacles. 

The  problem  of  the  present  relation  between  the  fauna  of 
fresh  water  and  that  of  the  sea  is  one  which  concerns  the 
physiological  chemist  even  more  than  the  biologist,  and  has  to 
do  with  the  nature  of  the  adaptability  of  certain  species  or 
groups  of  species  which  enables  them  to  surmount  obstacles 
which  are  complete  barriers  to  others. 


II. 

THE  TOPOGRAPHY  AND  VEGETATION  OF  THE 
NATIONAL  TRUST  RESERVE  KNOWN  AS 
BLAKENEY  POINT,  NORFOLK. 

By  Prof.  F.  W.  Oliver,  F.R.S.,  and  E.  J.  Salisbury, 
D.Sc.,  F.L.S. 

The  object  of  the  present  paper  is  to  present  an  epitome  of 
the  salient  facts  of  the  constitution  and  distribution  of  the  plant 
populations  of  the  well-defined  area  of  maritime  waste  lands 
known  as  Blakeney  Point,  an  area  which  has  recently  been 
brought  under  the  National  Trust  as  a Nature  Reserve,  with 
the  express  intention  that  the  natural  conditions  which  have 
prevailed  in  the  past  shall  continue  in  operation  without  inter- 
ference, at  any  rate  from  human  agency. 

Since  the  year  1910,  Blakeney  Point,  long  famous  for  its 
bird  life  and  known  to  botanists  as  a locality  for  rare  and 
interesting  shore  plants,1  has  been  the  theatre  of  systematic 
vegetation  studies  at  the  hands  of  organised  parties.  The  work 
of  collecting  and  correlating  the  data  of  plant  distribution  was 

1.  The  late  Prof.  Babington.  the  well-known  British  botanist,  records  visiting 
Blakeney  Point  and  colleeiiug  plants  there,  May  23rd,  1824.— Memorials, 
Journals,  etc.” 
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entrusted  to  a special  “ floristic  section,”  under  the  leadership 
of  Dr.  E.  J.  Salisbury,  and  it  is  largely  the  preliminary  state- 
ment of  the  results  obtained  by  this  section  which  forms  the 
subject  matter  of  the  present  communication.  This  statement 
is  for  convenience  preceded  by  a general  introductory  account 
of  what  is  topographically  important  in  the  area  as  a whole, 
with  especial  reference  to  the  distinctive  characters  of  the 
various  types  of  habitat  into  which  the  ground  naturally  falls. 

F.  W.  O. 

Part  I.— TOPOGRAPHY. 

By  Professor  F.  W.  Oliver. 

General  Features. 

Blakeney  Point  is  technically  a shingle  spit , a type  of 
construction  of  which  numerous  examples  occur  on  the  English 
coasts.  It  leaves  the  shore  at  a point  on  the  North  coast  of 
Norfolk,  near  Weybourne,  and  runs  for  a distance  of  about  eight 
miles  in  a direction  slightly  North  of  West.  The  extremity 
ends  freely  in  the  sea,  just  short  of  Stiffkey,  at  a distance  of 
about  one  and  a-half  miles  from  the  shore.  On  its  landward 
side  is  a long,  narrow,  tidal  inlet,  known  as  Blakeney  Harbour, 
which  receives  at  Cley  the  waters  of  the  River  Glaven.  This 
estuary  has  become  much  silted  up,  and  bears  a covering  of 
salt  marsh  intersected  by  creeks  and  channels,  now  navigable 
only  at  high  tide  by  fishing  boats  and  other  vessels  of  small 
tonnage.  The  salt  marshes  of  the  upper  part  of  the  estuary 
have  been  reclaimed  for  pasture  by  the  construction  of  banks 
reaching  above  tidal  limits. 

The  total  area  within  the  spit,  including  the  marshes,  is  about 
five  square  miles,  of  which  rather  more  than  one  and  a-half 
square  miles  consist  of  reclaimed,  and  two  square  miles  of  un- 
reclaimed, salt  marshes  (“  saltings  ”)  ; the  remainder  consists 
of  bare  mud. 

The  dominating  topographical  feature  is  the  shingle  spit, 
which  follows  the  edge  of  the  shallow  coastal  shelf  and  delimits 
the  seaward  side  of  Blakeney  Harbour.  Along  its  course,  to 
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leeward,  numerous  salt  marshes  have  accreted,  whilst  towards 
its  extremity — where  the  sea  shallows  off  the  headland  from 
the  accumulation  of  vast  quantities  of  sand — much  of  the  latter 
has  been  blown  from  the  strand  to  form  systems  of  sand  dunes, 
which  rest  upon  and  mask  the  shingle. 

Blakeney  Point  is  thus  an  aggregate  of  shingle  beaches, 
sand  dunes,  and  salt  marshes,  all  the  materials  of  which  have 
been  derived  from  and  sorted  out  by  the  sea.  It  is  no  doubt 
the  re-incorporated  residuum  of  an  old  land  area,  but  whether 
this  was  formerly  a seaward  extension  of  the  existing  coast,  or 
whether  under  very  different  conditions  the  materials  were 
eroded  from  inland  by  the  River  Glaven  of  those  days,  are 
questions  outside  the  province  of  the  present  article.  In  many 
similar  formations  of  this  kind,  existing  sources  of  supply  from 
the  present  waste  of  cliffs  seem  inadequate  to  account  for  such 
vast  accumulations  of  shingle — as,  for  instance,  in  the  case  of 
the  Chesil  Bank,  in  Dorset — and  it  is  quite  possible  the  same 
may  be  true  of  Blakeney  Point. 

Of  this  structure  the  terminal  three  and  a-half  miles  form 
the  National  Trust  Reserve,  i.e.,  the  whole  of  that  represented 
in  Fig.  1,  together  with  an  additional  half-mile  to  the  East; 
the  Trust  also  possess  the  strip  of  saltings  abutting  on  the 
reclaimed  marshes  between  Blakeney  and  Cley.  All  in  all, 
the  Reserve  is  a self-contained  area  of  outstanding  interest 
— physically,  botanically,  and  as  a haunt  of  birds. 

The  great  peculiarity  of  the  Blakeney  spit  is  the  high  degree 
of  complexity  it  has  attained  from  repeated  branching,  a 
feature  wherein  it  occupies  a class  by  itself  among  similar 
formations  in  the  British  Isles. 

If  the  spit  be  followed  from  its  point  of  departure  at 
Weybourne  to  its  extremity  beyond  Blakeney,  it  will  be  found 
to  consist  of  a straight,  unbranched  shingle  beach  for  the  first 
five  miles  (i.e.,  up  to  the  right-hand  edge  of  the  map,  Fig.  1) — 
a toilsome  causeway,  about  400  feet  in  width,  sloping  from  the 
crest  at  a very  gentle  angle  to  the  marshes  on  its  lee  flank, 
more  steeply  on  the  sea  face.  The  crest,  though  it  stands 
fully  six  feet  above  the  level  of  spring  tide  high-water  mark,  is 
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liable  to  be  over-run  by  the  waves,  particularly  when  an  excep- 
tionally high  tide  happens  to  coincide  with  an  onshore  gale. 

From  the  fifth  mile  onwards  to  the  extremity,  the  main  beach 
carries  on  its  lee  side  some  five-and-twenty  lateral  shingle  banks 
or  hooks,  varying  in  length  from  a few  hundred  feet  to  half-a- 
mile,  or  even  more  (Fig.  1).  These  hooks  are  aggregated 
together  in  three  groups,  each  of  which  has  its  own  special 
characteristics.  The  first  of  these,  which  is  known  as  the 
Marams,  includes  twelve  hooks  with  intervening  salt  marshes ; 
the  second,  which  includes  five  hooks,  is  largely  covered  by  a 
small  sand-hill,  a prominent  feature  in  the  landscape  known  as 
the  Hood  ; whilst  the  final  series  of  at  least  ten  more  banks 
includes  two  topographic  features,  the  Long  Hills  and  the 
Headland , separated  from  one  another  by  a large  triangular 
salt  marsh  (the  Pelvetia  Marsh,  P.M.,  Fig.  1).  Each  bears  a 
system  of  sand  dunes,  viz.  : the  Long  FI  ills  to  the  East,  whilst  on 
the  Headland  to  the  West  of  the  marsh,  are  the  series  of 
ranges  collectively  termed  the  Beacon  Hills;  the  latter  provide 
the  principal  breeding  ground  for  the  terns, 

The  relations  of  all  these  regions  are  indicated  in  the  map 
(Fig.  1). 

The  Marams. 

Here  within  a length  of  a mile  or  less,  are  twelve  hook-shaped 
lateral  shingle  banks,2  the  extremities  of  which  are  almost 
without  exception  turned  at  a right  angle  so  as  to  point  East. 
These  laterals  consist  of  stabilised  shingle ; they  are  well 
covered  with  vegetation,  and  their  crests  stand  above  tidal 
limits.  Under  the  protection  of  these  banks  the  surface  level 
of  the  bays  between  has  been  raised  by  the  accretion  of  mud, 
and  a very  homogeneous  series  of  salt  marshes  has  developed, 
having  an  average  level  slightly  above  that  of  high  water  of 
neap  tides.  The  process  of  accretion  has  probably  been  pro- 
moted by  the  narrowing  of  the  mouths  of  these  bays  and  the 
consequent  protection  from  scour  which  results  from  the 
L-shaped  terminals  of  the  separating  banks. 

2.  Whilst  there  are  twelve  banks  involved  (Cf.  Fig.  2),  in  two  eases  three  banks 
are  so  closely  juxtaposed  as  to  be  represented  each  by  one  effective  bank  only : 
hence  for  practical  purposes,  it  may  be  said  that  there  are  eight  banks  and 
eight  salt  marshes  occupying  their  eastern  flanks. 
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Before  leaving  the  subject,  a remark  may  be  added  as  to 
the  name  Marams  (sic)  ; this,  under  present  conditions,  would 
appear  to  be  a misnomer,  as  Marram  Grass  ( Psamma ) plays 
no  conspicuous  part  in  the  vegetation.  Blown  sand  is  not 
transported  to  this  part  of  the  system,  and  nothing  of  the 
nature  of  dune  formation  now  exists.  The  question  whether 
dunes  may  not  have  existed  here  in  bygone  times,  so  that  the 
name  really  possesses  historic  justification,  is  referred  to  on 
a later  page. 

The  Hood. 

A third  of  a mile  west  of  the  Marams  is  a small  cluster  of 
lateral  banks,  largely  masked  by  a double-headed  sand  dune  of 
horse-shoe  form.  In  the  concavity  of  this  hill  a little  salt 
marsh  is  concealed — notable  as  the  only  locality  on  Blakeney 
Point  for  J uncus  maritimus. 

The  most  westerly  of  this  group  of  laterals,  after  fringing 
the  sand  hill,  continues  right  out  into  the  estuary  for  a distance 
of  nearly  half-a-mile,  where  it  ends  in  a terminal  pointing  West 
instead  of  East — a most  exceptional  phenomenon.  The  probable 
explanation  is  that  the  great  length  reached  by  this  bank  has 
made  it  subject  to  the  scour  of  the  tide  as  it  runs  off  the  flats. 
In  any  case  this  bank  is  much  wasted,  and  its  crest  only 
slightly  raised  above  the  general  level  of  the  mud.  On  its 
Eastern  side,  near  its  extremity,  is  an  extensive  salt  marsh  of 
some  interest,  named  the  “ Samphire  Marsh,”  owing  to  its  being 
resorted  to  by  local  samphire  gatherers  (Fig.  1,  S.M.). 

The  Long  Hills  and  the  Headland. 

Beyond  the  Hood  the  main  beach  continues  its  direction  for 
a third  of  a mile,  where  it  gives  off  another  lateral ; its  general 
direction  then  undergoes  a landward  inflection  of  about  30 
degrees,  and  at  the  same  time  widens  out  into  an  intricate 
complex  of  laterals  which  collectively  form  the  Long  Hills  and 
the  Headland. 

As  already  stated,  two  approximated  banks  on  the  East  bear 
the  Long  Hills  system  of  sand  dunes,  whilst  the  Beacon 
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system  (the  most  extensive  of  all)  rests  on  the  Headland — a 
number  of  crowded  stabilised  banks  to  the  West. 

Between  these  two  systems  is  a deep  bay  occupied  by  the 
Pelvetia  Marsh  (P.M.,  Fig.  1).  This  marsh  is  divided  into  a 
number  of  arms  or  compartments  by  low  lateral  shingle  banks 
on  the  North-west  side  (Fig.  4).  These  in  general  are  of  the 
same  character  as  the  banks  on  the  Marams,  except  that  they 
are  lower  and  bear  a less  complex  vegetation  covering  ; one  of 
them  (No.  22  in  Fig.  2)  is  shown  end  on  in  Fig.  5. 

Between  the  two  Long  Hills  banks/  at  their  distal  ex- 
tremity, is  a smaller  salt  marsh  (H.M.,  Fig.  1)  of  interest  as 
being  the  only  locality  on  the  Point  for  Statice  humilis. 

From  this  purely  topographical  summary  of  the  main  features 
of  Blakeney  Point  we  may  pass  on  to  consider  the  mode  of 
development. 

The  Mobile  and  Stabilised  Shingle  Beaches. 

In  a general  way  (though  subject  to  some  reservation  in 
special  cases)  shingle  washed  by  the  open  sea  remains  in  a 
state  of  mobility  ; that  is  to  say,  storms  throw'  shingle  over  the 
crest  and  scatter  it  down  the  lee  slope.  By  the  repetition  of 
this  operation  the  whole  of  the  length  of  the  main  beach  is 


FIG.  2. — Diagram  of  area  given  in  fig.  1 to  show  the  relation  of 
successive  bank  segments.  Every  fifth  segment  is  numbered  (from 
right  to  left).  Dotted  lines  indicate  banks  or  portions  of  banks  that 
have  disappeared  or  become  masked. 

being  slowly  driven  shoreward,  whilst  the  materials  of  which  it 
is  composed  are  not  permitted  to  remain  at  rest  long  enough 
for  a permanent,  continuous  carpet  of  vegetation  to  become 
established.  What  applies  to  the  main  beach  also  applies  to 
its  extremity — deflected  as  a landward  hook  by  the  scour  of 
the  tide.  When,  however,  the  main  beach  resumes  its  old  line 
of  advance  the  new  apical  deflection  which  it  in  due  course 


3.  The  more  westerly  of  the  two  may  be  distinguished  as  the  “ Yankee”  bank,  in 
reference  to  a house-boat  of  that  name  moored  alongside. 
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develops  will  shelter  the  preceding  hook  from  wave  buffeting  and 
tidal  scour. 

When  the  whole  construction  of  the  Spit  is  considered  in 
relation  to  contemporary  events,  it  becomes  evident  that  growth 
has  taken  place  from  East  to  West  by  the  superposition  of  a 
series  of  segments  each  of  which  has  acquired,  sooner  or  later, 
a landward  hook.  Though  information  is  still  required  for  the 
formulation  of  the  precise  conditions  determining  direct  advance 
and  deflection  of  the  apex,  respectively,  there  is  no  reason  to 
doubt  the  periodic  recurrence  of  these  phases. 

The  relations  in  space  of  these  successive  segments  are 
given  diagrammatically  in  Fig.  2,  where  every  fifth  segment  is 
labelled  with  a number — the  most  easterly  of  the  Marams 
series  being  No.  1.  Each  segment  possesses  a proximal  and  a 
distal  portion ; the  former,  in  alignment  with  the  proximal 
parts  of  other  segments,  remains  mobile  ; the  latter,  as  a hook, 
becomes  stabilised.  In  some  instances  there  is  evidence  that 
complete  segments  or  portions  of  segments  have  either  become 
masked  by  overlying  sand  or  have  been  actually  eroded  away  ; 
in  these  cases  they  are  represented  in  the  diagram  by  dotted 
lines. 

To  recapitulate  the  history  of  the  Blakeney  spit:  There  was 
an  earlier  phase  during  which  it  grew  unbranched,  and  a later 
phase  during  which  repeated  hooks  or  lateral  banks  were 
formed.  These  two  phases  are  represented  by  the  straight  run 
from  Weybourne  to  the  beginning  of  the  Marams  (five  miles), 
and  by  the  highly  complex  distal  part  stretching  from  the 
beginning  of  the  Marams  to  the  tip  of  the  Headland,  respectively. 
That  the  production  of  laterals  should  be  characteristic  of  the 
later  phase  of  growth  is  just  what  might  be  expected  and  needs 
no  discussion  here4;  that  these  laterals  should  occur  in  clusters 
separated  by  non-lateral-bearing  intervals  depends  probably  on 
an  aggregate  of  factors  which  includes  the  supply  of  materials, 
the  incidence  of  storms,  and  perhaps  the  rate  at  which  the 
estuary  behind  silted  up.  Of  one  phenomenon  we  have  direct 


4 Cf.  F.  W.  Oliver,  “The  Shingle  Beach  as  a Plant  Habitat,”  New  Phytol.,  1912,  p.  81. 


TOPOGRAPHY  OF  BLAKENEY  POINT. 


493 


evidence  as  to  the  cause.  Prior  to  the  winter  of  1910-1 1 the  Long 
Hills  bank  (No.  20,  Fig.  2)  was  still  straight,  or  at  any  rate  only 
slightly  curved.  In  the  early  part  of  1911  a series  of  gales 
from  the  South-West  broke  off  its  exposed  apex — cutting  it  off 
square  and  transporting  the  eroded  materials  so  as  to  make  a 
new  bank  inserted  at  right  angles  to  the  stump  of  the  old  one 
(Fig.  8).  This  observation  gives  the  probable  solution  of  how 
the  L-shaped  terminals  on  the  Marams  banks  and  elsewhere 
came  into  existence — of  course  at  a very  remote  period. 

Relation  of  Marshes  to  Main  Beach  and  Laterals. 

From  the  preceding  general  account  of  the  main  shingle 
beach  and  the  relation  to  it  of  the  lateral  banks,  it  follows  that 
the  state  of  the  materials  in  these  two  classes  of  structure  must 
be  markedly  dissimilar.  In  the  one  the  pebbles  ranged  parallel 
to  the  shore  will  remain  mobile,  so  that  the  beach  must  slowly 
encroach  on  the  marshes  behind ; whilst  the  laterals,  on  the 
other  hand,  being  set  at  right  angles  to  the  shore  and  in  large 
measure  sheltered  from  wave  impact,  will  enter  on  a state  of 
dormancy. 

One  consequence  of  this  will  be  the  fundamentally  different 
relations  obtaining  along  the  lines  of  contact  of  the  salt  marshes 
with  the  main  bank  and  laterals,  respectively.  The  marshes,  as 
their  level  rises,  will  gradually  overlay  the  flanks  of  the  laterals 
with  mud  ; we  get  here  mud  resting  on  shingle.  At  the  junction 
of  the  marshes  and  main  bank, however,  the  relationsare precisely 
reversed,  for  here  it  is  the  shingle  (being  mobile)  that  is  being 
drifted  over  the  mud.  It  is  needless  to  point  out  that  these 
physical  peculiarities  are  reflected  in  the  character  of  the 
vegetation  along  these  different  types  of  junction. 

Stabilising  Effect  of  Vegetation. 

Whilst  the  main  bank  tends  to  overwhelm  the  marshes 
behind  it,  its  travel  will  be  liable  to  retardation  by  a variety 
of  circumstances.  Thus  the  presence  of  bushes  of  Suceda 
fruticosa,  very  general  on  parts  of  the  Blakeney  Bank,  tends 
to  arrest  the  marshward  flow  of  the  shingle.  The  pebbles 
become  piled  up  on  the  weather  face  of  the  bushes,  whilst  on 
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their  lee  sides  the  surface  of  the  shingle,  being  protected,  strip- 
like “ islands  ” of  partially  stabilised  shingle  occur  where  many 
plants  gain  a footing  and  flourish.  The  positions  of  the 
Characteristic  fans — the  form  in  which  the  shingle  advances 
over  the  marshes  (Fig.  6 and  centre  of  Fig.  12,) — are 
closely  related  to  the  occurrence  of  gaps  in  the  ranks  of  the 
Suseda  bushes.  The  presence  of  other  plants,  especially  those 
like  Silene  maritima  and  Arenaria  peploides,  which  form 
extensive  mats  with  deep-seated  plexus  of  rhizomes,  will  also 
operate  as  stabilising  factors,  though  much  less  effectively  than 
Suaeda,  which  is  matchless  in  this  connection.  In  view  of  this 
importance  of  vegetation,  any  special  circumstance  which 
promotes  its  establishment  must  be  reckoned  as  a factor 
co-operating  in  stabilisation.  Important  among  these  is  the 
proper  supply  of  tidal  drift  to  the  bank  (Fig.  12,),  for  this 
not  only  contributes  in  a conspicuous  way  to  the  formation  of 
a soil,  but  also  is  in  itself  a condition  favourable  to  the  germi- 
nation of  seeds,  as  well  as  being  the  means  of  introducing 
many  seeds  to  the  bank. 

The  high  degree  of  mobility  often  shewn  by  sections  of 
shingle  beaches  fronting  on  reclaimed  marshes  is.  probably 
largely  due  to  the  starving  of  the'  beach  of  its  proper  drift 
(which  mainly  comes  from  the  lee  side)  consequent  on 
embanking — well  illustrated  by  the  Blakeney  spit,  where  it 
borders  the  reclaimed  marshes  opposite  Salthouse. 

The  presence  of  dunes  on  the  beach  is  another  factor 
operating  as  a very  efficient  mechanical  barrier  to  the  advance 
of  the  sea. 

Mobility  Effects  along  the  Main  Beach. 

In  view  of  the  conspicuous  way  in  which  evidence  of  land- 
ward drift  of  shingle  forces  itself  on  the  attention  of  the 
observer,  it  will  be  convenient  here  to  epitomise  the  whole 
matter.  It  will  be  understood  that  throughout  the  length  of 
the  main  bank  shingle  is  liable  to  be  shot  over  the  crest  by  the 
onshore  gales,  especially  when  they  accompany  very  high 
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tides.  And  not  only  is  the  material  shot  over,  but  it  is  also 
driven  down  the  lee  slope  by  the  breakers,  commonly  emerging 
on  the  fringe  as  a projecting  talus  fan.  This  is  the  typical 
procedure  all  along  the  Marams — the  fans  or  fingers  (Fig.  6) 
projecting  over  the  saltings  and  there  remaining  in  situ  on 
account  of  the  protection  from  scour  afforded  by  the  hook- 
shaped lateral  banks.  Successive  storms  (it  may  be  after  the 
lapse  of  years)  reinforce  identical  fans  with  additional  shingle. 
This  constancy  in  the  dynamic  lines  of  travel  is  of  course 
referable  to  the  permanance  of  the  gaps  between  the  Suceda 
bushes  (well  established  on  the  Marams),  which  act  as  lines  of 
least  resistance. 

Now,  that  part  of  the  main  bank  to  the  East  of  the  Marams 
is  without  Suaeda  bushes ; moreover,  from  Kelling  to  the  Cley 
Channel  it  is  backed  by  a sea  wall  to  protect  the  reclaimed 
marshes.  Throughout  this  section  of  the  bank  the  travelling 
shingle  becomes  heaped  up  against  the  bank,  and,  in  the  case  of 
the  Salthouse  marshes,  at  very  many  points  has  burst  through 
the  wall  and  spread  in  great  fans,  about  two  feet  deep,  over  the 
actual  surface  of  the  marshes. 

As  no  effective  means  have  been  taken  in  recent  years  to 
repair  the  Salthouse  bank,  the  condition  described  is  going  from 
bad  to  worse.'  In  contrast  to  this  may  be  mentioned  the 
section  of  marshes  between  Salthouse  and  Cley.  Here  the  wall, 
evidently  under  difficult  conditions  and  at  considerable  expense, 
has  been  kept  in  repair,  with  the  result  that  it  has  been  possible 
to  exclude  the  drift  of  shingle  up  to  the  present  time. 

From  these  marshes  to  the  Marams  (half-a-mile)  the  shingle 
bank  has  rapidly  encroached  on  the  unprotected  Cley  channel. 
The  shingle  stands  as  a cliff  on  the  seaward  flank  of  the  channel 
some  six  to  eight  feet  in  height,  but  the  projecting  fans  or 
fingers  of  shingle  are  washed  away,  as  soon  as  formed,  by  the 
current  which  here  undercuts  the  bank.  As  a consequence,  the 
channel  has  latterly  become  much  blocked  by  shingle  and 

5.  However  deplorable  this  section  of  the  bank  may  be  from  a purely  economic 
poiDt  of  view,  it  is  replete  with  instructive  illustrations  of  the  dynamics  of  shingle 

flow. 
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navigation  rendered  difficult.  Furthermore,  as  a result  of  this 
encroachment  the  waters  of  the  Glaven  tend  to  cut  back  the 
saltings  on  the  South  bank  of  the  channel — an  operation  that 
seems  likely  to  persist. 

Passing  on  now  to  the  state  of  affairs  between  the  Marams 
and  the  Hood.  Much  shingle  is  driven  across  this  section,  but 
the  fans  are  non-permanent,  as  the  bay  is  an  open  one  liable  to 
be  swept  by  the  wind  and  tide  from  the  landward  side.  As  a 
consequence,  a large  part  of  the  talus  is  driven  into  the  corner 
by  the  Watch-House  bank  of  the  Marams  under  the  influence 
of  S.-W.  winds — a residuum  going  in  the  opposite  direction 
towards  the  Hood,  drifted  by  winds  from  the  S.-E.  quarter. 
What  holds  for  this  section  applies  in  large  degree  to  that 
between  the  Hood  and  the  Long  Hills — the  bay  here  being 
also  open  and  unprotected. 

The  general  result  is,  of  course,  that  these  sections  of  the 
bank  are  being  steadily  deprived  of  shingle  and  undergoing 
attrition,  so  that  they  are  in  effect  becoming  danger  spots  in  the 
system — places  at  which  something  of  a drastic  nature  may  be 
expected  to  occur. 

A serious  aspect  of  the  matter  is  that  no  Suceda  bushes  are 
able  to  establish  themselves  upon  these  sections.  As  we  see 
from  the  Marams  (Fig.  12),  the  fans  of  talus  during 
intervals  of  quiescence  are  the  great  places  for  the  establish- 
ment of  seedlings.  In  consequence  of  the  scour  in  the  open 
embayments  these  fans  are  not  permitted  to  remain,  and 
thus  the  fringe  of  the  bank  is  kept  continually  on  the  move, 
with  the  result  just  stated,  that  there  is  no  spreading  of  Suaeda. 
As  the  Suaeda  is  the  most  important  factor  in  arresting  the  travel 
of  shingle,  the  employment  of  the  word  serious  in  this  connec- 
tion is  not  without  justification. 

The  Plant  Habitats. 

It  will  be  evident  from  the  foregoing  that  Blakeney  Point 
affords  a great  variety  of  different  kinds  of  habitat  for  the 
establishment  of  vegetation.  There  is  the  main  beach,  which, 
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being  mostly  in  a state  of  greater  or  lesser  mobility,  rarely 
acquires  the  close  continuous  turf  of  plants  characteristic  of 
ordinary  ground.  Of  this,  portions  are  outside  direct  influence 
of  the  tide,  whilst  the  lower  slopes  on  the  Marams  area  have 
not  a little  in  common  with  the  salt  marshes,  in  view  of  the 
opportunity  of  continuous  colonisation  of  the  advancing  fringe 
of  shingle  from  that  source. 

Then,  contrasting  with  the  main  bank,  are  the  laterals  whose 
stabilised  shingle  bears  a characteristic  vegetation.  Between 
the  laterals  is  the  long  series  of  little  bays  occupied  by  salt 
marshes  in  various  phases  of  development.  Many  of  these, 
both  on  the  Headland  and  Marams  alike,  are  of  the  narrow 
mouth  type,  and  all  bear  a continuous  carpet  of  halophytes.  At 
places,  as  to  the  East  and  West  of  the  Hood  (Fig.  1,  p.  489), 
the  bays  are  open  and  exposed  to  scour,  so  that  the  establish- 
ment of  halophytes  is  much  retarded  in  comparison  with  those 
protected  by  L-shaped  terminals. 

A very  distinct  series  of  habitats  forming  the  principal,  if 
not  the  sole,  localities  of  several  of  the  most  interesting  plants 
on  the  same  area  is  what  may  be  termed  generically  the  shingle 
low.  These  are  depressions  left  between  closely  juxtaposed 
banks,  and  occur  especially  at  the  convergence  of  laterals  near 
their  junction  with  the  main  bank.  Being  accessible  to  the 
highest  tides,  a covering  of  mud  is  deposited  on  the  shingle. 
In  the  neighbourhood  of  sand  dunes  these  lows  are  liable  to  be 
cut  off  from  the  tide,  and  to  be  drifted  over  with  blown  sand  ; 
this  change  of  substratum  modifies  the  vegetation  in  the  sense 
that  several  of  the  original  colonists  tend  to  die  out,  whilst 
new  ones  make  their  appearance. 

Finally  there  are  the  dunes  already  referred  to,  which  are 
represented  in  the  nascent  state  on  the  sea  front  of  the  Head- 
land, and  in  established  series  of  varying  ages  by  the  extensive 
Beacon  Hills  of  the  Headland,  the  Long  Hills,  and  the  Hood. 

Here,  as  with  the  marshes,  hooks,  and  shingle  lows,  a great 
stimulus  to  detailed  study  arises  from  the  fact  that  all  these 
different  sorts  of  habitats  are  present  in  rich  series,  the 
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individual  members  of  which  are  arranged  in  sequence  of  age. 
It  thus  becomes  possible  to  follow  each  type  in  proper  historical 
order  through  all  the  stages  of  its  physical  establishment, 
colonisation  by  plants,  and  the  “ successions  ” which  these 
undergo.  Indeed,  it  is  hardly  possible  to  imagine  any  area 
that  could  be  better  adapted  to  such  a purpose. 

These  introductory  remarks  may  be  closed  by  some  reference 
to  the  nature  of  the  changes  now  in  progress  on  the  Headland. 

Recent  Changes  on  the  Headland  and  Long  Hills. 

The  earliest  available  map  with  topographical  detail 
adequately  represented  is  the  six-inch  map  of  the  Ordnance 
Survey,  published  in  1886.  A somewhat  schematised  reduc- 
tion of  this  is  reproduced,  with  two  maps  of  later  date,  in 
Fig.  3.  Shingle  and  shingle  overlaid  by  bare  sand  are  given 
in  black,  whilst  the  dune  systems  are  dotted.  The  salt 
marshes  (M.)  which  occupy  the  two  principal  bays  have  not 
been  distinctively  marked  on  the  maps  here  given.  It  will  be 
noted  that  the  shingle  continues  more  than  a quarter  of  a mile 
beyond  the  sand  hills,  and  that  it  bears  several  hooks.  At  the 
top  of  the  map  two  spurs  of  shingle  are  represented,  and  on 
the  extreme  right  yet  another. 

The  1897  map  shows  considerable  change.  The  bare 
apical  system  of  shingle  is  now  represented  by  a single 
attenuated  hook  that  has  swung  round  nearly  forty-five  degrees 
to  the  South  ; the  hook  guarding  the  West  side  of  the  mouth 
of  the  Pelvetia  marsh,  that  had  in  1886  a single  L-shaped 
terminus,  has  now  budded  out  a second  terminal  : the  two 
spurs  at  the  top  have  coalesced  with  the  main  system,  whilst 
the  excrescence  to  the  right  has  disappeared.  Elsewhere  there 
is  little  change  to  merit  comment,  except,  perhaps,  the  wasting 
of  the  expansion  at  the  end  of  the  more  westerly  of  the  two 
Long  Hills  banks. 

Turning  to  the  1911  map  (based  on  our  own  surveys),  the 
disappearance  of  the  apical  hook  will  be  noted.  As  recently  as 
1907  this  hook  still  existed  as  a topographical  feature,  though 
bent  round  so  as  to  lie  nearly  parallel  to  the  edge  of  the  main 
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FIG.  3. — Blakeney  Point — the  Headland  and  Long  Hils,  allowing 
distribution  of  shingle  (black)  and  sand  dunes  (dotted)  in  the  yeai s 
1886,  1897,  and  1911  (the  first  two  from  the  six  inch  ordnance  survey 
maps).  The  Pelretia  marsh  in  the  centre  is  left  white.  Note  the  wasting 
at  the  tip  and  the  consolidationof  the  shingle  on  the  sea  front,  the  grad- 
ual extension  of  dune  ranges,  and  the  permanence  of  the  linear  ‘lows.’ 
M,  salt  marsh. 


500  TOPOGRAPHY  OF  BLAKENEY  POINT. 

area.  Most  of  the  shingle  of  this  wasted  system  of  hooks 
would  appear  to  have  drifted  alongside  the  forward  edge  of  the 
main  area,  which  has,  in  consequence,  been  much  reinforced  in 
recent  years.  A further  change  is  the  production  of  an 
L-shaped  terminus  to  the  left-hand  Long  Hills  bank — a 
re-arrangement  that  took  place  early  in  1911  (Fig.  8).  On  the 
sea  face  there  has  been  some  slight  widening  of  the  shingle 
plateau  and  the  production  of  a channel  leading  into  the  large 
black  central  area,  which  consists  of  sand  overlying  shingle. 
This  inlet,  which  is  named  the  Great  Sandy  Low 
(Fig.  14),  is  filled  by  the  higher  tides,  but  the  water  does  not 
extend  into  the  other  lows  which  are  associated  with  it. 

Having  regard  to  this  history  of  shingle  movement  of  the 
last  twenty-seven  years,  it  is  evident  that  growth  in  length  is, 
at  any  rate  for  the  moment,  suspended,  and  that  the  present 
tendency  is  for  such  shingle  as  drifts  on  to  the  North-West  face 
of  the  Headland  to  remain  there  in  the  form  of  apposition 
banks,  with  consequent  widening  of  the  Headland. 

Turning  now  to  the  dimes  (dotted),  with  the  North-West 
extension  of  the  shingle  plateau  these  have  undergone  an  exten- 
sion in  the  same  sense,  throwing  out  from  each  end  of  the  Great 
Sandy  Low  successive  tentacles  or  parallel  series  of  embryo 
Psamma  dunes,  which  grow  in  height  and  extent  as  they 
arrest  the  sand  which  blows  up  from  the  strand  beyond.  In 
connection  with  this  spread  of  the  dunes,  very  striking  is  the 
persistence  of  the  lows  left  between  the  successive  dune  ranges. 
The  Long  Low  of  the  1886  map6  has  persisted  without  material 
change  to  the  present  time  ; while  a second  one,  parallel  to  this 
and  known  as  the  Glaux  Low,  has  been  isolated  during  the 
period  represented  by  the  series  of  maps.  Further  to  seaward 
a third  row  has  come  into  existence.  The  entrance  of  the  tide 
into  these  lows — other  than  the  Great  Sandy  Low — is  prevented 
by  embankments  of  blown  sand  near  their  former  junctions  with 
the  Great  Sandy  Low. 

As  to  the  Great  Sandy  Low  itself  (PI.  Fig.  14),  at  present 
forming  a great  plain  in  the  heart  of  the  Beacon  Hills,  the 


6 The  loug  straight  line  of  black  just  above  the  Pelvetia  Marsh. 
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future  development  is  uncertain.  Should  its  mouth  be  effectually 
cut  off  from  the  sea  by  the  throwing  up  of  an  apposition  bank, 
it  would  either  remain  a low  indefinitely,  or,  if  the  outer 
embryo  dunes  did  not  develop  too  rapidly  and  so  cut  off 
supplies  of  sand,  it  might  become  dotted  over  with  Psamma 
dunes.  On  the  other  hand,  should  it  remain  tidal  there  is 
the  possibility  that  it  may  develop  a salt  marsh — not,  in  all 
probability,  a muddy  marsh  like  the  Pelvetia  Marsh  to  its 
south,  but  on  present  conditions  a salt  marsh  of  the  sandy 
order. 


Part  II.— VEGETATION. 

By  E.  J.  Salisbury,  D.Sc.,  F.L.S. 

( Lecturer  in  Botany,  East  London  College,  University  of 

London .) 

The  following  preliminary  account  of  the  Flora  of  Blakeney 
Point  and  Shingle  Bank  is  the  result  of  work  carried  out 
during  the  past  three  years  as  a member  of  Professor  Oliver’s 
ecological  party.  The  author  is  deeply  indebted  to  Professor 
Oliver,  not  only  for  valuable  advice  and  criticism  on  many 
points,  but  also  indirectly  to  his  stimulating  influence  through 
the  whole  co-operative  effort  of  which  the  present  paper  is  but 
a single  outcome. 

For  the  investigation  of  the  area  in  question  the  work  was 
divided  up  into  separate  parts,  each  being  allotted  to  a different 
section,  and  it  is  to  the  other  members  of  the  “ Floristic 
Section  ” that  the  writer’s  thanks  are  due  for  their  assistance 
in  the  field. 

For  an  account  of  the  topography  of  the  district  dealt  with 
in  the  following  communication  the  reader  is  referred  to  the 
preceding  section  of  this  paper. 
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I.  The  Main  Shingle  Bank. 

The  main  shingle  bank  at  Blakeney,  which  extends  for  some 
7 i miles  in  length  beyond  the  point  at  which  it  becomes  free 
from  the  mainland,  has  the  usual  contour  associated  with  this 
type  of  formation  (see  Oliver,  The  Shingle  Beach  as  a Plant 
Habitat,  New  Phyt.,  Vol.  XI.,  1912,  p.  76),  and  it  is  to  the 
landward  face  that  the  flora  is  almost  entirely  confined.  The 
limits  of  the  shingle  bank  proper  are  not  always  easily  defined, 
as  for  a considerable  portion  of  its  length  there  are  sand-dunes 
and  salt-marshes  abutting  upon  it.  We  consequently  find  at 
these  points  that  the  members  of  one  association  become 
mingled  with  those  adjacent,  and  thus  render  it  not  altogether 
easy  to  determine  what  plants  should  be  included  in  the  one  or 
the  other.  In  the  following  account  and  in  compiling  the  lists 
it  has  been  thought  best  to  omit  those  species  which  were 
plainly  the  fringe  of  another  formation.  On  the  other  hand,  it 
is  important  to  emphasise  the  fact  that  salt-marsh  and  dune 
plants  do  occur  on  the  main  bank  well  away  from  these 
doubtful  zones  of  transition  : these  are,  of  course,  included,  as 
they  have  an  important  bearing  either  as  relicts  or  as  colonists. 

The  Principal  Species. 

The  commonest  and  certainly  the  most  characteristic  plant 
of  the  formation  is  undoubtedly  Suoeda  fruticosa,  and  as  its 
distribution  appears  to  be  a marked  factor  in  determining  that 
of  other  species  it  will  be  well  to  consider  it  first.  The  proper 
position  of  Suoeda  fruticosa  is  best  seen  towards  the  distal 
extremity  and  on  the  relatively  stable  laterals  (these  latter  will 
be  dealt  with  subsequently  in  detail)  ; in  both  these  positions  it 
occupies  the  extreme  edge  of  the  banks,  and  in  general  is 
most  abundant  between  tidal  limits. 

This  plant  also  occurs,  however,  in  considerable  quantity  on 
the  crest  of  the  main  bank,  where  the  bushes  form  lines  parallel 
to  its  axis.  (Fig.  6.)  The  individuals  increase  gradually  in 
number  as  we  pass  from  the  older  proximal  to  the  younger 
distal  or  free  end  of  the  bank,  where  they  again  decrease.  We 
thus  find  a maximum  number  of  bushes  on  the  crest  towards 
the  centre  or  region  of  medium  age,  and  minima  corresponding 
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to  the  two  ends.  But,  whereas  the  first  or  proximal  minimum 
is  not  associated  with  the  presence  of  bushes  lower  down  on 
the  flanks,  these  are  abundant  in  the  region  of  the  second 
minimum,  i.e.,  the  youngest  part.  Prof.  Oliver  (loc.  cit.  p.  92) 
has  pointed  out  that  the  bank  moves  inwards  as  a whole,  slowly 
travelling  towards  the  land,  and  this,  taken  in  conjunction  with 
the  above  distribution,  clearly  indicates  that  the  parallel  rows 
upon  the  crest  are  in  the  nature  of  relicts  which  represent 
former  edges  of  the  advancing  shingle,  which  by  its  continued 
passage  landward  has  given  them  their  present  position. 
(Fig.  6.)  On  the  older  parts  of  the  bank  the  relicts  have  died 
out  or  are  diminished  in  number,  whilst  in  the  younger  positions 
the  bulk  of  the  bushes  have  not  yet  reached  the  crest,  the 
shingle  here  having  not  yet  overwhelmed  them.  The  presence 
of  more  than  a single  line  of  bushes  on  older  parts  of  the  crest 
may  have  come  about  in  more  than  one  way.  The  more 
obvious  explanation  is  that  the  advance  of  the  shingle  has  not 
been  constant,  but  intermittent  in  action:  since  the  force  which 
drives  the  shingle  forward  is  applied  from  the  seaward  face, 
whilst  the  Suaedas  occupy  the  landward,  it  is  quite  possible  that 
owing  to  the  width  of  the  bank  a considerable  period  of  such 
driving  activity  (probably  almost  entirely  due  to  storms)  has  to 
elapse  before  the  angle  of  the  shingle  sufficiently  approaches  the 
critical,  on  the  landward  face,  to  advance  appreciably. 

Such  periods  of  preparation  may  be  represented  by  a number 
of  years,  and  would  be  followed  by  a period  of  readjustment, 
probably  much  less  extended,  involving,  however,  considerable 
advance.  The  distribution  of  seedlings  of  Suceda  fruticosa  is 
of  importance  here;  they  are  mostly  to  be  found  on  the  landward 
edge,  often  upon  the  fan-like  expansions  which  constitute  the 
advancing  face  of  the  bank.  All  stages  of  development  can  be 
found,  and  a persistence  of  these  would  result  in  the  formation 
of  a somewhat  irregular  line  of  bushes  parallel  with  the  axis  of 
the  bank  (Fig.  12). 

Another  origin  suggests  itself  from  the  study  of  the  laterals, 
which,  though  much  less  probable,  may  in  part  explain  the 
irregularities  both  in  number  and  arrangement  of  the  parallel 
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lines.  We  find  these  laterals  often  shew  the  Suaedas  as  a broad 
belt  with  extensive  elongated  islands  of  Festuca  rubra,  together 
forming  an  interrupted  zone  in  which  the  Suaedas  are  either 
absent  or  small  and  very  occasional. 

The  occurrence  of  F.  rubra  between  the  lines  of  Suaedas  on 
the  main  bank,  though  in  small  amount  only,  may  indicate  a 
similar  origin  here  as  relicts  from  such  a zone.  Besides  Suaeda 
fruticosa,  the  other  species  which  are  abundant  throughout  the 
less  barren  portions  of  the  bank  are  Arenaria  peploides,  Sileue 
maritima,  Glaucium  luteum,  and  Rumex  trigranulatus  (Fig. 
16)  ; of  these,  the  first  two  are  met  with  throughout  the 
length  of  the  bank,  not  only  in  the  regions  of  relatively  greater 
stability,  but  also  in  the  older  and  more  mobile  parts. 

A renaria  peploides  probably  only  tolerates  positions  in  which 
a considerable  amount  of  sand  is  present,  a condition  which 
obtains  along  the  greater  part  of  the  Blakeney  bank ; generally 
speaking,  Arenaria  approaches  nearer  the  sea  than  any  of  the 
other  plants  of  this  formation,  not  infrequently  being  found 
some  way  down  the  seaward  slope.  Silene  maritima,  like 
Arenaria  peploides,  is  not  by  any  means  uncommon  on  the 
neighbouring  dunes,  and  the  presence  of  these  two  species  here 
shews  that  they  can  endure  considerable  mobility,  which  is  in 
harmony  with  their  moderate  abundance  on  the  older  parts 
where  other  species  are  either  very  rare  or  entirely  absent. 
These  two  plants,  with  their  extensive  aerial  systems  and  deep 
roots,  can  be  regarded  as  the  “ Psammas  of  the  shingle,”  and 
this  is  especially  true  of  Silene  maritima. 

The  densest  vegetation,  as  perhaps  we  should  expect,  is  to  be 
found  where  the  Suaeda  bushes  are  most  numerous  on  the  crest. 
In  general,  as  has  been  pointed  out  by  Prof.  Oliver  (loc.  cit.), 
the  barren  or  almost  barren  stretches  are  those  where, 
owing  to  the  absence  of  fringing  marshes, .the  bank  is  unfed  by 
accumulations  of  drift.  But  the  amount  of  vegetation  where 
there  are  bordering  marshes  is  far  from  being  constant  through- 
out, and  in  fact  corresponds  broadly  to  the  extent  of  surface 
stability  brought  about  by  the  groyne  action  of  the  Suaeda 
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bushes,  which,  at  the  surface,  stem  the  tide  of  the  advancing 
shingle.' 

The  presence  of  the  Suaeda  bushes  converts  the  surface  into 
a partially  stable  crust,  but  apart  from  the  movement  forward 
of  the  upper  layers  of  the  shingle,  there  is  perhaps  also  a bodily 
movement  derived  from  the  wave  impact  through  which  the 
underlying  portions  of  the  shingle  are  driven  forward  beneath 
the  partially  stable  crust  as  if  of  semi-fluid  consistency.  So 
that  the  bank  as  a whole  advances  even  though  the  surface  in 
parts  remain  stable,  and  its  vegetation  undisturbed.  The  im- 
portance of  this  groyne  action  as  a factor  bearing  upon  the 
vegetation  is  well  seen  on  that  part  of  the  main  bank  which  lies 
between  the  dunes  of  the  Headland  itself  and  those  which  con- 
stitute the  Hood.  Along  this  stretch  of  shingle  large  quantities 
of  drift  accumulate,  but  the  Suaeda  bushes  are  situated  low 
down  on  the  flanks  and  are  no  longer  to  be  found  on  the  crest. 
The  shingle  is  thus  relatively  mobile,  but  though  at  the  same 
time  well  fed  with  drift,  we  nevertheless  find  associated  with 
these  conditions  a sparse  vegetation  in  which  the  dominant 
species  are  those  like  Glaucium,  Sedum  and  Rumex  trigranu- 
latus,  which  readily  arise  from  seed.  Of  these  plants,  Sedum 
and  Glaucium,  though  potentially  perennial,  frequently  behave 
as  biennials.  This  is  most  strikingly  the  case  with  Sedum 
which,  though  present  in  abundance  one  year,  may  completely 
die  away  to  be  replaced  by  seedlings,  so  that  in  the  year 
following  the  maximal  region  has  shifted  elsewhere.  On  the 
landward  slopes  and  in  other  protected  situations,  Glaucium  is 
usually  perennial,  but  on  and  near  the  crest  the  bulk  of  the 
individuals  do  not  survive  the  flowering  period.  On  the  old 
sterile  portions,  Glaucium,  Rumex  and  Sedum  are  wanting  or 
very  rare,  and  it  would  seem  from  this  that  drift  is  to  them  a 
prime  necessity. 

The  results  of  cultures  of  Rumex  trigranulatus  bear  out  this 
hypothesis.  Pots  were  for  this  purpose  filled  with  shingle 

7.  Prof.  Oliver  informs  me  that  in  December,  1912,  a high  tide  had  been  over 
the  main  bank,  which  by  its  effects  shewed  clearly  this  groyne  action  of  the 
Suiedas  ; where  the  waves  had  had  an  uninterrupted  run  the  shingle  was  smoothed 
out  as  by  a steam-roller,  and  the  level  often  raised  (as  indicated  by  the  burying  of 
the  Euinexi  qu.tie  stx  inches. 
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mixed  with  drift  and  the  controls  with  shingle  only.  All  were 
then  sown  with  approximately  equal  quantities  of  seed  of 
Rumex  trigr'anulatus.  Unfortunately,  of  the  control  cultures 
the  seeds  germinated  in  one  case  only,  suggesting  that  the 
drift  may  be  necessary  to  prevent  the  seeds  in  the  first  instance 
from  being  washed  too  far  down  into  the  shingle.  Those 
plants  which  were  grown  in  shingle  and  drift  were  both  large 
and  vigorous,  whereas  those  in  the  single  control  were  com- 
paratively small. 

Other  moderately  common  species  are  Festuca  rubra , 
Sonchus  oleraceus  and  littoralis,  and  Senecio  vulgaris  ; the 
last,  as  one  might  surmise  from  its  ephemeral  character,  is 
fairly  common  throughout  the  whole  length  of  the  bank  ; 
Sonchus  littoralis  is  almost  invariably  found  either  on  the  lee 
side  of  the  bushes  of  Suceda,  or  else  growing  out  of  the  turf- 
like patches  of  other  plants,  such  as  Arenaria,  Siletie  or 
Festuca.  As  has  been  already  mentioned,  the  last-named 
species  is  usually  on  the  sheltered  side  of  the  Suceda  bushes 
between  their  ranks  ; it  and  also  Triticum  junceum  are 
especially  characteristic  of  the  most  stable  portions. 

Plants  of  the  Depressions. 

A few  plants  are  found  chiefly  in  the  troughs  and  shallow 
depressions,  towards  the  landward  edge.  Of  these,  the  most 
characteristic  and  abundant  is  Poa  annua,  whilst  Sedum  acre 
is  also  fairly  common  and  possibly  in  part  owes  its  situation  to 
the  frequency  with  which  plants  that  have  passed  the  flowering 
stage  become  uprooted  and  get  blown  along  by  the  wind,  finally 
coming  to  rest  in  one  of  these  hollows  where  the  seed  is 
probably  shed.  Air  a prceccx  also  occurs. 

Two  other  grasses  of  the  depressions  are  Desmazeria 
loliacea,  which  is  local,  anfl  the  second,  Leptur-us  filiformis, 
rather  rare  and  much  commoner  on  the  lateral  hooks. 
These  depressions,  however  temporary,  are  obviously  for  the 
time  being  regions  of  greater  surface  stability,  and  besides 
giving  shelter,  the  shingle  is  usually  finer  here  than  on  the  bank 
around,  and  is  consequently  more  retentive  of  water.  As  the 
characteristic  species  above  mentioned  are  all  shallow-rooting 
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plants,  probably  these  two  later  factors  afford  the  best  explana- 
tion of  their  presence. 

The  Halophytic  Element. 

We  now  come  to  a consideration  of  the  plants  which  are 
properly  members  of  other  formations. 

By  far  the  most  interesting  of  these  are  the  salt-marsh  plants, 
which  comprise  A rtemisia  maritima,  Aster  T ripoliitm,  Glycerin 
maritima,  Obione  portulacoides,  Plantago  maritima  and 
Statice  Limonium.  Broadly,  these  halophytes  are  found  on  the 
main  bank  in  two  types  of  locality,  viz.  : (l)  Opposite  to  where 
the  bank  is  at  present  fringed  by  salt  marshes  ; (2)  In  regions 
where  no  such  marshes  are  present,  but  where  drift  accumulates 
above  normal  tide  limits  carried  up  by  the  action  of  storms. 

In  the  latter  habitat  we  find  Glycerin  maritima  and  some 
of  the  specimens  of  Obione  portulacoides.  There  seems  no 
reason  to  doubt  that  they  have  originated  from  the  seeds  or 
fragments  carried  up  with  the  drift  which  they  accompany. 

The  remaining  four  species  and  other  plants  of  Obione  are 
found  in  the  shingle  opposite  to  fringing  marshes.  Of  Plantago 
maritima,  Statice  Limonium  and  Aster  Tripolium,  one  plant 
of  each  was  observed  growing  well  up  on  the  shingle  bank, 
though  others  are  found  at  the  extreme  edge  which  have  only 
recently  been  overwhelmed  by  the  shingle. 

The  number  of  Obione  plants  found  high  up  was  six,  of 
which  one  was  situated  about  half-way  to  the  crest  and  the 
remainder  nearer  the  landward  edge  ; besides  these  there  are 
numerous  plants  which  form  an  interrupted  zone  marking  the 
upper  limit  of  the  drift,  and  especially  well  developed  on  some 
of  the  advancing  fans. 

Artemisia  maritima  is  at  once  the  most  interesting  and  fre- 
quent amongst  the  salt-marsh  plants  which  occurs  on  the 
shingle  ; it  is  met  with  in  over  a dozen  separate  stations,  of 
which  some  bear  large  patches. 

Three  of  the  localities  were  in  more  or  less  isolated  positions 
and  are  of  no  interest  beyond  their  actual  occurrence.  Two 
others  were  found  on  the  seaward  side  of  isolated  small  plants 
of  Suceda  fruticosa,  whilst  the  remainder,  comprising  not  only 
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the  majority  of  localities  but  also  the  bulk  of  individuals,  were 
all  on  the  landward  edge  of  the  nearest  line  of  Suceda  bushes, 
and  in  most'  cases  quite  close  to  them. 

To  anticipate  slightly  with  respect  to  the  lateral  hooks  (cf. 
p.  514);  the  distribution  of  the  Artemisia  there  is  in  general 
very  clearly  and  sharply  defined,  forming  a zone  between  the 
outer  edge  of  the  Suceda  bushes  and  the  salt  marsh  itself,  with 
a few  plants  occasionally  intermingled.  The  close  association, 
(p.  507)  usually  in  the  same  definite  relative  position  obtaining 
between  these  two  species  on  the  main  bank  as  on  the  laterals, 
impresses  us  forcibly  with  the  fact  that  we  have  here  no  mere 
coincidence  but  a clear  indication  that  these  plants  formerly 
occupied  such  places  at  the  edge  of  the  salt  marsh  now  over- 
whelmed by  the  landward  advance  of  the  shingle. 

We  can,  therefore,  conclude  that  the  halophytic  flora  of  the 
main  bank  is  to  be  regarded  as  comprised  of  relicts,  and  the 
data  for  this  can  be  summarised  as  under  : — 

(a)  The  relative  positions  of  the  Suceda , Artemisia  (and 

perhaps  Obione  and  Festuca)  which  obtain  in  un- 
disturbed marshes  are  retained  by  the  relicts  on  the 
mobile  shingle. 

( b ) Instances  of  recent  overwhelming  are  not  infrequent  at 

the  edge. 

(c)  The  relicts  occur  chiefly  where  marshes  now  fringe  the 

bank,  and  are  mostly  distributed  towards  the  landward 
edge. 

(d)  The  absence  of  Suceda  opposite  hooks  due  to  “ hook 

sliding.”  (Oliver,  loc.  cit.,p.  92). 

(e)  Plants  of  Artemisia,  Statice  and  Plantago  close  to  the 

edge  still  have  their  roots  in  the  marsh  soil  below. 

The  Arenicolous  Element. 

Dune  plants  are  likewise  represented  in  the  shingle  flora,  and 
some  of  these,  at  all  events,  are  to  be  regarded  as  colonists.  At 
its  distal  extremity  (the  Headland)  the  shingle  bank  is  almost 
completely  covered  by  dunes,  and  transitions  between  these 
and  the  shingle  formation  are  to  be  found,  and  will  be  con- 
sidered in  connection  with  the  dune  formation.  The  following 
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Sand-dune  plants,  viz.,  Carex  arenaria,  Convolvulus  Soldanella, 
Elytnus  arenarius,  Eryngium  niaritimum,  Senecio  Jacobcea, 
Stellaria  Borceana , and  Psannna  arenaria  are  all  met  with 
either  as  rareties  or,  in  the  case  of  the  last,  as  a not  infrequent 
component  of  the  shingle  formation."  Curiously  enough 
Eryngium  niaritimum,  although  typically  a psammophyte,  is 
only  to  be  found  on  the  shingle  and  is  totally  absent  from  the 
dunes0  themseves.  With  the  exception  of  a single  meagre 
plant,  upon  the  dunes,  the  same  may  also  be  said  of 
Elymus  arenarius. 

Typical  gravel  heath  plants  are  rare  (with  the  exception  of 
Festuca  rubra  referred  to  above)  and  few  in  number  ; they 
comprise  Lotus  corniculatus,  Festuca  ovina,  Holcus  lanatus, 
Poa  pratensis,  Hieracium  Pilosella,  and  perhaps  Arrhena- 
therum  avenaceum. 

Casuals. 

Besides  the  normal  constituents  of  the  flora,  there  are  here, 
as  always,  casuals  which,  regarded  from  the  point  of  view  of  a 
shingle  beach,  are  certainly  weeds.  Of  such  plants  Lychnis 
vespertina  and  Papaver  Rhceas  represent  the  cornfield  element 
with  a single  plant  each.  (A  second  specimen  of  the  former 
has  been  found  for  the  past  two  years  on  the  shingle  near  the 
Hood.)  Carduus  arvensis,  Dactylis  glomerata,  and  Tussilago 
Farfara,  which  are  usually  to  be  found  in  stiff  soils,  may  also  be 
placed  in  the  same  category. 

Enumeration  of  species  growing  on  the  main  shingle  bank. 

In  all,  sixtyplants  have,  up  to  the  present,  been  recorded 
for  the  Blakeney  main  bank,  a complete  list  of  which  is 
appended  below — 

Agrostis  maritima  (r.) 

Aira  praecox  (occ.) 

8 lu  view  of  the  name  Marams  applied  to  the  complex  of  laterals  and  marshes 
abutting  on  the  central  part  of  the  main  bank,  and  the  presence  of  sand-dnnes  on 
both  the  other  aggregations  of  laterals,  viz. : "The  Hood  "and  the  Headland,  it  is 
possible  that  these  Psamma  plants  may  indicate  the  presence  of  dunes  in  former 
times  on  the  more  proximal  part  of  the  Point.  On  this  conjecture  the  forward 
movement  of  the  shingle  has  been  accompanied  by  a similar  advance  of  the  sand 
supplies  preventing  the  regeneration  of  these  dunes  as  they  became  eroded  by 
the  wind. 

9 Eryngium  is  reported  as  having  been  quite  abundant  on  the  bank  in  byegoue 
times,  aud  is  now  again  increasing. 
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Anagallis  arvensis  (r.) 

Arenaria  peploides  (v.c.) 

Atmeria  maritima  (loc.) 

Arrhenatherum  avenaceum  (v.r.) 

Artemisia  maritima  (occ.) 

Aster  Tripolium  (v.r.) 

Atriplex  hastata  (r.) 

Atriplex  littoralis  (r.) 

Carduus  arvensis  (v.r.) 

Carex  arenaria  (r.) 

Chenopodium  album  (occ.)  (glomerulosum  ? 
Convolvulus  Soldanella  (r.) 

Dactylis  glomerata  (v.r.) 

Desmazeria  loliacea  (loc.) 

Elymus  arenarius  (v.r.) 

Epilobium  hirsutum  (v.r.) 

Erophila  vulgaris  (v.r.) 

Eryngium  maritimum  (v.r.) 

Festuca  ovina  (v.r.) 

Festuca  rubra  (f.) 

Glaucium  luteum  (v.c.) 

Glyceria  maritima  (r.) 

Hieracium  Pilosella  (v.r.) 

Holcus  lanatus  (r.) 

Lepturus  filiformis  (r.r.) 

Lolium  perenne  v.  tenue  (v.r.) 

Lotus  corniculatus  (v.r.) 

Lychnis  vespertina  (v.r.) 

Matricaria  inodora  (r.) 

Mertensia  maritima  (v.r.) 

Myosotis  collina  (occ.) 

Myosotis  versicolor  (r.) 

Obione  portulacoides  (r.) 

Papaver  Rhoeas  (v.r.) 

Plantago  maritima  (v.r.) 

Poa  annua  (f.) 

Poa  pratensis  (r.) 


VEGETATION  OF  BLAKENEY  POINT. 


511 


Psamma  arenaria  (occ.) 

Ranunculus  repens  (v.r.) 

Rumex  trigranulatus  (v.c.) 

Rumex  acetosa  (v.r.) 

Sagina  apetala  (r.) 

Sagina  maritima  (occ.) 

Sagina  procumbens  (loc.) 

Salicornia  disarticulata  (v.r.) 

Sedum  acre  (c.) 

Senecio  Jacobsea  (r.) 

" Senecio  vulgaris  (forma)  (c.) 

Silene  maritima  (v.c.)  (including  several  forms). 

Sonchus  arvensis  v.  littoralis  (c.) 

Sonchus  oleraceus  (f.) 

Statice  binervosa  (f.  on  slopes  of  distal  end) 

Statice  Limonium  (v.r.) 

Stellaria  Boraeana  (occ.)  (Suaeda  Islands). 

Suaeda  fruticosa  (v.c.) 

Triticum  junceum  (f). 

Triticum  pungens  (r.) 

Tussilago  Farfara  (r.) 

V.C.  — very  common ; c.  = common ; f.  = frequent ; 
occ.  = occasional;  loc.  = local;  r.r.  = rather  rare;  r.  — rare; 
v.r.  — very  rare.  The  more  important  species  marked  " 

The  most  striking  feature  which  these  shingle  plants  have  in 
common  is  their  low  growth  (Fig.  13),  a habit  that,  apart 
from  the  shrubby  Suoeda,  which  except  in  sheltered  situations 
sheds  its  leaves  in  winter,  is  universal.  The  majority  grow 
close  to  the  shingle  throughout  their  life  history,  and  some, 
like  Arenaria,  Silene,  etc.,  attain  added  protection  by  the 
aggregation  of  their  shoots  to  form  a mat-like  surface. 

Of  those  which  attain  any  height  the  greater  period  of  the 
year  is  passed  in  the  rosette  condition  (Sonchus,  Glaucium) , 
or  with  the  young  leaves  protected  by  those  which  are  dead 
and  withered  (Rumex)-,  it  is  only  during  the  milder  months 
that  these  species  send  out  a vertically  elongated  axis  for  the 
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purposes  of  reproduction,  and  even  so  occasionally  suffer 
considerably  in  consequence.10 

It  is  worthy  of  note  that  only  those  species  attain  any  degree 
of  frequency  which  in  one  way  or  another  are  adapted  to  the 
strenuous  conditions  which  characterise  this  class  of  habitat. 

It  is  not  in  the  scope  of  the  present  paper  to  treat  in  detail 
of  the  cryptogamic  flora,  but  before  leaving  the  main  bank  it 
may  be  said  that  where  extreme  stability  obtains,  as  in  the 
shelter  of  the  dunes  or  on  the  barer  shingle  of  the  lateral  hooks, 
lichens  are  of  frequent  occurrence.  Of  these  the  more  im- 
portant pioneer  species  are  Buellia  colliideus  and  Rhizocarpon 
confervoides  which  are  most  frequently  followed  by  Lecanora 
atra  and  Physcia  parietina. 

II.  The  Lateral  Hooks. 

As  the  flora  of  the  lateral  banks  will  be  treated  with 
greater  detail  in  another  connection,  we  shall  only  give  here  a 
general  account  summarising  the  observations  on  all  the  banks. 

Whilst  the  main  bank  is  essentially  a shifting  formation, 
the  laterals,  though  belonging  to  the  same  class,  are  relatively 
stable,  and  associated  with  this  greater  fixity  we  find  not  only 
that  colonisation  has  proceeded  much  further,  but  also  the 
somewhat  indefinite  character  of  the  distribution  on  the  main 
bank  gives  place  to  a much  more  clearly  marked  arrangement. 
No  fact  could  emphasise  this  more  than  the  repetition  on  each 
of  the  successive  banks  of  the  same  sequence  of  zonations  ; so 
that,  in  general,  an  examination  of  any  single  hook  gives 
broadly  the  essential  features  of  all. 

Viewed  from  the  aspect  of  their  conformation  we  can  dis- 
tinguish three  main  parts  consisting,  respectively,  of  the  sloping 
sides  (these  are  steeper  on  the  face  directed  towards  the  free 
end  of  the  main  bank  and  usually  very  gentle  on  the  opposite 
face)  ; the  crest,  forming  a flattened  or  slightly  convex  top  to 

10.  The  following  is  an  extract  from  Professor  F.  W.  Oliver’s  field  note  book  for 
July  13,  1909.  ■*  Rumex— after  storm  (N.W.)  of  July  7,  most  spikes  of  Rumex 

hanging  brown  or  dead  (wind,  or  wind  with  salt  ?).  Those  under  the  protection  of 
Suxda  frutiCDsa , etc.,  uninjured.  The  Rumax  was  all  right  on  the  6th,  so  this  fixes 
cause  of  damage.” 
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the  bank ; and  the  “ high  elbow  ” which  occupies  the  top  of 
the  sharp  bend  or  L-shaped  termination  of  each  lateral. 

There  are  seven  such  banks  on  the  Marams  area  (Fig.  l) 
which  are  of  importance  (one  other  which  exists  (No.  2)  has  no 
bearing  in  this  connection),11  separated  from  one  another  by  salt 
marshes  of  varying  width  ; they  will  be  referred  to  in  the 
following  account  by  numbers,  the  eighth  or  youngest  (on 
which  the  Watch  House  stands,  Fig.  1,  W.H.)  being  that 
nearest  The  Headland,  and  forming  a boundary  to  that  end  of 
the  series  of  salt  marshes.  The  first  or  oldest  has  marshes  on 
both  sides,  but  between  it  and  the  junction  of  the  pebble  beach 
with  the  mainland,  no  other  laterals  occur.  Still  younger 
hooks  are  found  nearer  the  Headland,  and  one  of  these  will  be 
dealt  with  in  the  sequel. 

Of  these  seven  banks  two  call  for  special  comment  before  we 
embark  on  a generalised  description  of  the  flora.  The  eighth  bank- 
bears  towards  its  distal  extremity  a Coast-guard  Watch  House, 
and  is  consequently  subject  to  considerable  human  influence, 
and  perhaps  the  much  more  extensive  flora  which  it  possesses 
as  compared  with  the  others  is  largely  accounted  for  by  this 
factor.  The  other  bank  which  exhibits  special  features  is  the 
fifth  in  order ; it  arises  as  a branch  from  the  base  of  number 
six,  and  is  peculiar  in  that  it  is  so  broad  and  flattened  that  it 
may  be  regarded  floristically  as  being  devoid  of  any  crest  or 
high  elbow  such  as  we  find  in  the  remaining  five. 

The  Vegetation  Zones  of  the  Hooks. 

Passing  from  the  lower  edge  of  one  of  these  banks  on  to 
the  high  elbow,  five  principal  zones  can  be  recognised,  which, 
taken  in  order  of  their  ascent,  are  : 1.  The  Suaeda  fruticosa 

zone.  2.  The  Festuca  rubra  zone.  3.  The  Statice  binervosa 
zone.  4.  The  Crest  or  Agrostis  maritima  zone,  and  lastly, 
5.  The  High  Elbow.  (Fig.  10.) 

(1.)  The  Suceda  Zone. 

The  Suaeda  zone  proper  is  a dense  belt  of  bushes  some  two 
feet  in  height  and  of  varying  width,  which  occupies  the  lower 

11.  Strictly  speaking  several  of  these  banks  are  compound  in  origin,  but  for 
convenience  each  complex  is  treated  as  a unit. 
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part  of  the  sloping  sides  of  the  bank.  Its  outer  margin  abuts 
closely  upon  the  zone  of  Artemisia  maritima,- which  is  here 
taken  as  the  upper  limit  of  the  salt-marsh  vegetation.  (Fig.  10 
on  left.) 

The  shade  of  the  Sucedas,  which  here  stand  in  somewhat 
close  formation,  commonly  restricts  in  marked  degree  the  growth 
of  other  plants.  Obione  portnlacoides  is,  however,  common  in 
this  zone,  more  especially  upon  the  older  banks  that  separate 
marshes  in  which  it  is  the  dominant  species.  Aster  Tripolitan 
and  Glyceria  maritima  are  likewise  present,  the  former  usually 
as  scattered  individuals,  but  the  latter  sometimes  in  consider- 
able frequency. 

A very  characteristic  plant  of  this  association  and  entirely 
restricted  to  it,  is  Cochlearia  anglica,  which,  however,  is  rather 
rare  and  confined  to  the  older  laterals. 

Beyond  the  Stueda  zone  scattered  bushes  are  still  found  in 
the  succeeding  associations  up  to  the  crest,  but  in  continually 
decreasing  amount. 

(2.)  The  Festuca  rubra  Zone. 

The  second  zone  consists  typically  of  an  almost  pure  sward 
of  Festuca  rubra  and  is  much  less  clearly  defined  than  the  first, 
being  of  very  variable  width,  occasionally  broken,  and  merging 
below  into  the  zone  of  Suceda.  Between  this  and  the  third 
zone,  a more  or  less  subsidiary  zone  can  often  be  distinguished, 
consisting  of  Triticum  pungens  (with  occasionally  T.  pungens 
v.  aristatum),  frequently  associated  with  which  is  Cochlearia 
danica  and  more  rarely  Atriplex  littoralis.  This  last  forms 
the  upper  limit  of  the  drift,  and  beyond  this  line  the  Suceda 
bushes,  though  they  persist  up  to  the  crest,  are  very  scattered 
and  low  in  growth. 

(3.)  The  Statice  binervosa  Zone  (Figs.  10  and  15). 

The  third  zone  is  characterised  by  the  presence  of  Statice 
binervosa  in  considerable  amount,  and  much  less  abundantly 
Frankenia  Icevis.  These  two  species  appear  to  be  normally 
associated  with  bare  shingle  in  which  the  interspaces  are  com- 
pletely filled  with  sandy  mud.  A few  dwarfed  and  scattered 
Suceda  bushes  are  usually  present  in  this  zone,  and  also 
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numerous  scattered  plants  of  Obione  portulacoides,  which, 
however,  is  prostrate  in  habit,  seldom  attaining  more  than  two 
or  three  inches  in  height  or  a foot  in  diameter.  To  these 
species  must  be  added  Armeria  rnaritima  and  stunted 
plants  of  Glyceria  rnaritima  and  Plantago  Coronopus,  the 
latter  usually  with  almost  glabrous  and  but  slightly  toothed 
leaves.12 

(4.)  The  Crest.  (Fig.  13). 

The  fourth  zone  forms  the  larger  part  of  the  bank,  and  is  a 
grassy  sward  of  numerous  species  in  which  the  dominant 
plants  are  Armeria  rnaritima,  Silene  rnaritima  and  Agrostis 
rnaritima. 

Common  in  this  zone  also  are  Sed'um  acre , Arenaria 
serpyllifolia  and  Plantago  Coronopus ; the  first  two  are 
usually  associated  together,  and  the  last  frequently  with 
Cladonia  rangiferina,  especially  towards  the  base  of  the 
banks.  Trifolium  arvense,  Trifolium  striatum,  Cerastium 
tetrandrum,  Sagina  rnaritima,  and  Lepturus  filiformis,  have 
a distribution  which  coincides  roughly  with  the  tracks,  formed 
by  the  coastguards  and  others,  which  usually  pass  along  the 
main  axes  of  the  banks.  This  habitat  is  probably  to  be  inter- 
preted as  due  to  the  low  growth  and  barer  character  of 
these  places,  rather  than  to  direct  human  agency  in  their 
distribution.  Such  a view  seems  to  be  borne  out  by  the  fact 
that  some  of  these  species  are  most  abundant  on  banks  where 
the  amount  of  traffic  is  not  greatest.  In  the  case  of  Lepturus 
filiformis,  there  is  a decrease  in  amount  as  we  pass  from 
the  older  to  the  younger  laterals,  till  on  bank  No.  8,  which  is 
probably  visited  more  than  any  other  on  account  of  the  Watch- 
house,  the  species  is  entirely  absent.  The  mode  of  occurrence 
of  several  of  these  plants  in  other  localities  and  formations  is 
also  in  accordance  with  the  view  here  expressed. 

Owing  to  the  exceptional  character  of  bank  No.  5,  mentioned 
above,  the  whole  of  its  flat  top  is  occupied  by  the  Binervosa 
association,  and  the  crest  plants  themselves  are  altogether 

12  On  Bank  No.  8.  and  there  only,  we  find  in  this  association  in  one  place 
plants  of  Spergularia  salina. 
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wanting.  A similar  phenomenon  is  presented  by  a small  area 
on  the  crest  of  the  eighth  bank,  which  lies  a little  below  the 
general  level,  and  has  not  yet  become  a closed  turf ; here  we 
find  Statice  binervosa,  Frankenia  Icevis  and  the  usual 
associates,  together  with  Spergitlaria  salina.  It  would  appear 
that  the  amount  of  soil  accumulated  on  the  shingle  was  as 
potent  a factor  as  the  actual  level,  and  such  accumulation  will, 
naturally,  be  greatest  on  the  flat  expanse  which  forms  what  we 
have  termed  the  crest,  where  the  soil  reaches  a depth  of 
about  two  inches. 

In  the  following  list  of  plants  observed  in  the  Crest 
association,  the  numbers  indicate  the  banks  on  which  the 
species  occur ; where  no  number  follows,  presence  on  all  the 
banks  (with  the  exception  of  No.  5)  is  implied. 

Agrostis  maritima  (v.c.) 

Arenaria  peploides  (7  and  8)  (r.) 

Arenaria  serpyllifolia  (c.) 

Armeria  maritima  (v.c.) 

Artemisia  maritima  (l)  (v.r.) 

Cerastium  tetrandrum  (8,  7,  6,  3 and  l)  (f.) 

Desmazeria  loliacea  (3,4,  7)  (loc.) 

Leontodon  autumnale  (8)  (v.r.) 

Lepturus  filiformis  (3,  4,  6 and  7)  (r.r.) 

Plantago  Coronopus  (c.) 

Sagina  maritima  (4,  6,  7,  8)  (r.r.) 

Sedum  acre  (c.) 

Silene  maritima  (v.c.)  (less  so  on  older  banks). 

Statice  binervosa  (as  relict)  (f.) 

Trifolium  arvense  (f.) 

Trifolium  procumbens  (7  and  8)  (occ.) 

Trifolium  striatum  (7  and  8)  (loc.) 

(5.)  The  High  Elbow. 

The  association  of  the  high  elbows,  whilst  including  several 
of  the  species  found  on  the  major  part  of  the  crest,  comprises 
many  which  do  not  grow  elsewhere,  and  we  shall  include  in 
this  category  the  high  ridge-like  portion  of  bank  one,  which, 
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although  topographically  not  part  of  the  “ elbow,"  must  from 
the  character  of  its  flora  be  included  here. 

The  common  species  are:  Lotus  corniculatus,  Rumex 
acetosella,  Plantago  lanceolata,  Anneria  maritima  and  Poa 
pratensis. 

All  of  the  above,  with  the  exception  of  Anneria,  are 
characteristic  members  of  inland  gravel  heaths  ; and  to  these 
we  can  add  Galium  verum,  Aira  prcecox,  Festuca  ovina, 
Koeleria  cristata  and  Senecio  sylvaticus,  which  are  also  found 
on  the  highest  parts  of  one  or  more  of  the  banks.  Such  plants 
as  Beilis,  Carduus,  and  Hordeum,  which  are  only  to  be  met 
with  in  the  near  neighbourhood  of  the  Watch-house,  doubtless 
owe  their  presence  to  human  agency. 

The  following  is  a complete  list  of  the  species  observed  on 
the  elbow,  the  numbers  of  the  banks,  as  above,  only  being 
given  when  the  distribution  is  not  general : — 

Aira  praecox  (6,  7 and  8)  (f.) 

Arenaria  serpyllifolia  (occ.) 

Armeria  maritima  (c.) 

Beilis  perennis  (8)  (v.r.) 

Bromus  mollis  (8,  7,  3 and  1)  (f.) 

Carduus  lanceolatus  (8)  (v.r.) 

Erodium  cicutarium  (8)  (r.) 

Festuca  ovina  (8)  (r.r.) 

Festuca  maritima  (8)  (v.r.) 

Galium  verum  (8  and  7)  (f.) 

Geranium  molle  (8)  (r.) 

Hordeum  murinum  (8)  (r.) 

Koeleria  cristata  (8)  (v.r.) 

Fotus  corniculatus  (c.) 

Planrago  lanceolata  (8,  7,  6 and  +)  (c.) 

Poa  pratensis  (c.) 

Rumex  acetosella  (8,  7 and  4)  (c.) 

Rumex  trigranulatus  (8,  7,  6 and  3)  (r.) 

Sedum  anglicum  (7  and  8)  (r.) 

Senecio  Jacobsea  (7  and  8)  (r.) 

VOL.  IX.  E 
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Senecio  sylvaticus  (8)  (v-r.) 

Silene  maritima  (f.) 

Vicia  angustifolia  (7,  8 and  l)  (occ.) 

The  Younger  Hooks. 

Of  the  lateral  hooks  which  intervene  between  the  west  end 
of  the  Marams  and  the  distal  extremity  of  the  main  bank,  most 
are  of  little  value  in  the  present  consideration,  as  they  are, 
either  in  whole  or  in  part,  covered  by  portions  of  the  dune 
system.  The  distal  extremity  of  one  of  these,  however, 
situate  at  the  end  of  the  “ Long  Hills,”  and  which  may  be 
termed  the  Yankee  bank,11  is  sufficiently  unaffected  to  be  of 
value  in  this  connection  and  is  chiefly  of  interest  as  furnishing 
us  with  a younger  stage  in  which  the  crest  has  not  yet  passed 
beyond  the  condition  of  an  open  formation. 

Along  either  side  of  this  bank  is  the  usual  zone  of  Suceda, 
and  just  above  it  towards  the  base  is  a clearly-defined  zone  of 
Statice  binervosa,  which  gets  rarer  as  we  pass  towards  the 
distal  end  where  the  shingle  is  more  mobile  ; elsewhere  it  is 
worthy  of  note  that  the  binervosa  zone  is  intermittent,  and  that 
the  breaks  correspond  with  those  positions  where  the  Sneed  a 
bushes  present  gaps,  so  that  the  shingle  of  this  zone  is  there 
unprotected  and  consequently  unstable.  Frankenia,  which 
usually  accompanies  this  Statice,  is  absent  from  the  bank 
proper,  but  where  this  joins  on  to  another  bank  at  its  base  a 
depression  of  stable  shingle  covered  with  mud  furnishes  a 
habitat  for  Frankenia  Icevis,  Statice  binervosa  and  S. 
reticulata.  These  depressions  are  of  frequent  occurrence,  and 
always  correspond  to  the  V-shaped  “ low  ” where  two  banks 
join — in  some  cases  cut  off  by  a bridge,  in  others  exposed  to 
normal  tidal  invasion.  The  floor  is  covered  with  low-growing 
Sucedas  about  6 inches  high,  forming  “ hummocks,”  between 
which  grow  the  Frankenia  and  Statice  reticulata  (with 
occasional  S.  maritima  and  Salicornia),  and  at  the  edges  of 
the  depression  S.  binervosa.  Where  entirely  removed  from 
tidal  action,  as  in  the  bare  shingle  lows  of  the  dune  area 
and  near  the  Hood,  Plantago  Coronopus  var.  pygmcea  (sorae- 

13.  In  reference  to  Mr.  Hart's  house  boat  ‘'Yankee,’’  which  is  moored  off  the 
N.W.  face  of  this  bank. 


VEGETATION  OF  BLAKENEY  POINT. 


519 


times  in  association  with  C.  semidecandrum)  is  characteristic 
of  the  older,  and  Glaux  maritima  of  the  more  recently  formed. 

To  revert  to  our  intermediate  “ Yankee”  shingle  bank.  The 
commonest  species  of  the  crest  are  Arenaria peploides,  Armeria 
maritima,  and  Silene  maritima.  Glaucium  luteum  is  entirely 
absent,  whilst  Ritmex  trigranulatus  is  only  occasional.  The 
increase  of  stability  here,  as  compared  with  the  main  bank,  is 
marked  by  the  presence  of  such  species  as  Rumex  acetosella, 
Plantago  Coronopus,  Lotus  corniculatus,  and  Filago  minima. 

The  near  neighbourhood  of  the  dunes  explains  the  presence 
in  the  list  which  follows  of  several  psammophytes,  such  as 
Phleum  arenarium  and  Stellaria  Borceana. 

Enumeration  of  Species  on  “ Yankee  ” Bank. 

Aira  praecox  (f.) 

Anagallis  arvensis  (f.,  towards  sides) 

Arenaria  peploides  (v.c.) 

„ serpyllifolia  (c.) 

Armeria  maritima  (v.c.) 

Atriplex  hastata  (f.) 

Carduus  lanceolatus  (r.,  near  end) 

Cerastium  tetrandrum  (f.) 

Cochlearia  officinalis  (occ.) 

Erodium  cicutarium  (f.) 

Filago  minima  (v.r.,  except  at  base,  f.) 

Lotus  corniculatus  (r.) 

Myosotis  collina  (v.r.) 

Phleum  arenarium  (v.r.) 

Plantago  Coronopus  v.  pygmaea  (c.,  near  base,  gets 
rare  towards  apex) 

Rumex  acetosella  (f.) 

,,  trigranulatus  (occ.) 

Sagina  maritima  (occ.) 

Sedum  acre  (c.) 

Senecio  Jacobaea  (occ.) 

Silene  maritima  (v.c.) 

Statice  binervosa  (f.) 

Stellaria  Boraeana  (v.r.) 
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Colonisation  and  Succession. 

From  an  examination  of  the  various  phases  of  shingle  bank 
succession  there  seems  little  doubt  that  the  primary  colonisers 
are  usually  forms  with  extensive  root  systems,  such  as  Aren  aria 
peploides  and  Silene  maritima,  followed  on  closely  by  Riunex 
trigranulatus.  The  main  bank  must  doubtless  be  viewed  as 
exhibiting  an  early  condition  in  pebble  beach  colonisation, 
which  condition  is  rendered  permanent  by  its  mobility.  On  the 
intermediate  “ Yankee  ” bank  (p.  518)  we  still  find  most  of  the 
plants  of  the  main  bank,  but  with  the  addition  of  species  of 
more  stable  situations. 

On  the  older  laterals  of  the  Marams  the  open  association  has 
given  place  to  an  almost  continuous  turf,  in  which  the  early 
colonisers  are  less  and  less  abundant ; thus  in  the  Marams 
series  we  find  Silene  maritima  with  less  and  less  frequency, 
Arenaria  peploides  is  only  on  banks  Nos.  6 and  8,  and  Rumex 
trigranulatus,  although  present  on  all  but  three,  is  rare  in  every 
case,  but  most  frequent  on  the  first  and  second.  Some  of  the 
annual  species,  such  as  Senecio  vulgaris,  Sonchus  oleraceus, 
and  Myosotis  collina,  which  were  frequent  on  the  main  bank, 
have  been  entirely  driven  out. 

In  marked  contrast  is  the  increase  of  those  plants  which 
prefer  a stable  habitat,  such  as  Sedum,  Armeria,  Agrostis, 
Lepturus,  and  Triticum  junceum.  Besides  which  there  is  a 
steady  influx  of  gravel  heath  plants.  On  the  “Yankee”  bank 
these  last  are  represented  by  a few  species  only,  and  these  in 
no  great  abundance  ; they  comprise  Air  a prcecox,  Filago 
minima,  Lotus  corniculatus , Plantago  Coronopus,  and  Rumex 
acetosella,  the  last  being  the  most  common.  Such  become 
much  more  numerous  both  in  species  and  in  individuals  on  the 
high  elbows  of  the  older  laterals. 

Factors  Determining  Distribution  : Case  of  Statice 

binervosa. 

There  seem  then  to  be  two  factors  of  prime  importance 
which  together  determine  plant  distribution  on  the  shingle ; 
these  are  stability  and  the  amount  of  accumulated  soil,  the  latter 
in  part  depending  on  the  former.  The  importance  of  stability 
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has  already  been  emphasised  more  than  once,  and  a brief 
consideration  of  Statice  binervosa  will  serve  to  illustrate  the 
second. 

As  described  above,  this  plant  is  in  general  confined  to  a 
zone  corresponding  with  the  flanks  of  the  laterals.  On  the 
main  bank  it  is  only  found  sparsely  near  the  crest  where  the 
bank  is  very  broad  and  consequently  less  mobile.  It  is  also 
present  on  the  slopes  of  the  main  bank,  where  a condition  of 
stability  comparable  to  that  of  the  laterals  is  brought  about  by 
the  presence  of  dunes  situate  on  the  seaward  face.  "A  ith 
increase  of  fixity  comes  an  acceleration  in  the  rate  of  soil 
accretion,  and  this  favours  the  growth  of  the  Statice  until  the 
colonisation  and  spread  of  other  plants  brings  in  the  factor 
of  competition.  These,  although  unable  to  establish  themselves 
on  the  bare  shingle,  can  successfully  compete  with  the  Statice 
immediately  a shallow  soil  has  been  formed.  It  would  seem 
that  the  condition  of  the  fifth  bank  of  the  Marams  series,  where 
the  “ Binervosa  ” zone  extends  completely  over  the  crest,  is  a 
condition  in  which  the  normal  accretion  of  soil  has  been  delayed. 
The  arrival  of  the  crest  flora  marks  the  beginning  of  a struggle 
in  which,  by  the  centrifugal  extension  of  the  turf,  the  “ Biner- 
vosa ” zone  is  driven  further  and  further  towards  the  sides  (the 
places  of  slowest  accretion),  till  finally  it  is  narrowed  to  the 
merest  line,  or  even  disappears  entirely.  Evidence  for  such  a 
sequence  of  events  is  furnished  by  relict  plants  of  Statice , 
which  are  distributed  with  some  frequency  towards  the  edges 
of  the  crest  association  ; also  on  one  of  the  laterals  (Marams 
bank  No.  8),  where  a portion  of  the  crest  has  been  artificially 
denuded  of  the  overlying  soil,  we  find  Statice  binervosa  in 
some  considerable  amount.  The  very  narrow  zone  of  Statice 
on  the  intermediate  lateral  (“Yankee”  bank)  described  above 
is  no  doubt  related  to  instability,  but  whether  this  zone  in  the 
normal  sequence  of  events  spreads  to  the  top  of  the  bank  before 
conditions  for  establishment  have  become  adverse  by  the 
thickening  up  of  the  crest  flora  is  open  to  considerable  doubt. 

A striking  feature  of  the  relict  Statices  on  the  crest  is  that 
their  average  height  and  general  vigour  is  considerably  in  excess 
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of  that  which  obtains  in  the  zone  of  greatest  abundance,  viz., 
the  flanks.  Also  where  the  relict  Statices  near  the  base  of  a 
lateral  have  become  buried  by  the  advancing  shingle  of  the 
main  bank  there  is  even  slightly  greater  luxuriance  exhibited. 

In  the  appended  table  the  heights,  in  inches,  of  twenty  plants, 
taken  at  random  from  the  crest  and  flanks,  are  given,  from 
which  it  is  seen  that  the  average  of  the  former  shews  an  excess 
of  about  4|  inches  over  that  of  the  latter. 

Statice  binervosa  : Heights  of  Plants  :■ — - 
Crest  9‘5  9 11  6 7 10  10'5  9 7 10  Average 

6 9’5  9'5  7 9 10'5  6'5  8 9'5  6'5  8‘5  ins. 

Sides  3'5  3 4'5  475  5'5  375  3 4‘5  3 4’5 

3 3‘5  6 3'5  4 6 3 4 3'75  5 478  „ 

An  examination  of  Plantago  Coronopus  from  the  three 
regions  shewed  the  same  general  relations  both  as  to  the  size  of 
the  plants  and  the  relative  lengths  of  their  individual  leaves.  The 
leaves  of  the  plants  from  the  “ Binervosa  ” zone  were  small, 
fleshy,  sub-cylindrical,  and  nearly  glabrous,  with  often  little  or 
no  sign  of  teeth.  On  the  crest  the  plants  bore  leaves  which 
were  much  flatter,  with  well-developed  teeth,  and  very  hairy. 
Where  covered  by  shingle,  the  leaves  were  again  fleshy  and 
glabrous,  or  nearly  so,  but  the  dentation  was  well  developed 
(though  not  as  in  crest  plants),  and  the  leaves  were  flat  though 
thick. 

P.  Coronopus  : Length  of  Leaves. 

Binervosa  Zone — Average 

1 7 ’8  '8  1'2  '8  ‘9  1 1*2  '9  ’93  ins. 

Crest — 

2'5  3 2'5  L5  2 1’5  1 1*5  1‘5  1 L8  „ 

Shingle — 

3 3‘5  2‘5  2‘5  3'5  2 1’5  1’5  175  2 2'3  „ 

In  the  above  table  typical  plants  were  selected  from  each 
habitat  and  ten  leaves  of  each  measured. 

The  only  reasonable  explanation  of  these  data  appears  to  be 
that  under  the  rigorous  conditions  of  the  sloping  flanks,  the 
Statice  abounds  through  the  absence  of  its  less  hardy  com- 
petitors, but  with  the  accretion  of  soil  the  limiting  factor  for 
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these  latter  is  removed  and  only  the  more  robust  of  the  St  at  ices 
survive  the  ensuing  struggle;  these  from  their  perennial  character 
may  remain  for  a considerable  period  of  years,  and  by  virtue  of 
the  two  inches  of  soil  in  which  they  grow,  will  be  better 
nourished  and  therefore  larger  than  those  of  the  flanks  which 
are  rooted  in  bare  or  nearly  bare  shingle.  The  increase  in  size 
of  those  overwhelmed  by  the  main  bank  may  be  due  to  one  of 
two  causes,  or  even  more  probably  to  a combination  of  both. 

The  shingle,  when  it  submerges  the  crest  in  this  way,  kills 
most  of  the  plants  that  it  covers,  so  that  such  survivors  as 
remain  are  freed  from  the  competition  of  others,  whilst,  being 
still  rooted  in  the  soil  below,  they  retain  all  the  advantages  of 
nourishment. 

The  shingle  may  further  act  as  a mulch  to  the  bnried  soil  and 
so  increase  its  water-retaining  powers. 

Those  plants  which  were  dug  up  shewed  few  or  no  lateral 
roots  except  in  the  soil  beneath  and  in  the  top  layers  of  shingle, 
where  soil  or  humus  had  collected,  and  this  would  appear  to 
negative  the  idea  that  the  shingle  is  of  value  per  se." 

III.  The  Dune  System. 

The  dunes  at  Blakeney  form  three  separate  groups,  situated 
in  each  case  upon  a foundation  of  shingle  derived  from  a 
complex  of  crowded  and  anastomosing  laterals  arising  from  the 
main  shingle  bank.  By  far  the  largest  of  these  groups,  some 
100  acres  in  extent,  occupies  the  region  which  we  call  the 
Headland,  and  comprises  a series  of  successive  ranges  of  dunes 
roughly  parallel  to  the  main  axis  of  the  bank.  From  near  the 
eastern  extremity  of  this  main  system,  but  not  in  actual 
connection  with  it,  a narrow  series  of  dunes  extend  in  a 
south-westerly  direction  lor  about  one-third  of  a mile.  They 
are  low  in  height,  and  more  densely  clothed  than  those  of  the 
Headland,  from  which  they  are  distinguished  by  the  name  of 
the  “ Long  Hills  ” (see  map,  fig.  1).  The  third  dune  group  is 

14  One  minor  point  may  he  mentioned  here  with  regard  to  t lie  duration  of 
Planlago  Corouopus ; this  is  given  in  most  of  the  Floras  as  either  doubtfully  annual 
(Babington,  9ih  ed.,  H.  and  J.  Groves,  p.  347)  or  as  either  annual  or  biennial 
(Hooker,  p.  289).  There  is  no  doubt  that  the  plants  at  Blakeney  are  in  some  cases 
several  years  old.  as  the  remains  of  successive  leaf  rosettes  testify,  besides  actual 
cultural  experiments. 
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of  very  small  extent,  and  forms  an  excrescence  on  the  side  of 
the  main  bank  some  one-and-a-third  miles  from  its  distal 
termination  at  the  Lifeboat  House;  this,  like  the  “Long  Hills," 
is  also  a late  phase,  and  is  designated  by  the  name  of  “ The 
Hood.” 

The  Blakeney  dunes,  although  they  do  not  furnish  us  with 
any  of  the  final  stages  in  sand  fixation,  are  of  great  interest  as 
affording  a striking  series  from  the  first  small  heap  of  sand 
collecting  around  a single  plant  of  Marram  grass  to  the  semi- 
fixed condition  on  which  numerous  species  compete  with  one 
another. 

(a)  The  Headland. 

The  main  system  comprises  several  parallel  series,  which 
increase  in  height  as  we  pass  away  from  the  sea  front,  and 
finally  reach  a maximum  as  a more  or  less  continuous  ridge 
(the  Beacon  Hills),  whence  the  general  slope  is  at  first  some- 
what steep,  followed  by  a gradual  fall  to  the  margin  of  the 
Pelvetia  Marsh,  thus  forming  a more  flattened  and  relatively 
sheltered  expanse  on  the  leeward  face  (Fig.  7).  A search  on 
the  flat  beach,  where  the  youngest  stages  are  in  progress  of 
development  (Cf.,  Fig.  14),  reveals  Psamma  seedlings  about 
which  the  sand  has  only  just  begun  to  collect  in  miniature 
kite-shaped  heaps,  the  long  tapering  tails  of  which  swing  to  and 
fro  with  each  change  in  the  direction  of  the  stronger  winds. 
Even  the  most  advanced  in  this  first  series  are  not  more  than 
one  or  two  feet  in  height,  and  support  a flora  which  consists 
exclusively  of  Psamma.  The  outward  edge  marks  the  limit  of 
normal  tide  action,  and  in  consequence  a region  of  drift 
accumulation.1'  It  is  here  that  we  find  in  the  greatest  abundance 
plants  characteristic  of  dune  faces,  such  as  Cakile  maritima 
and  Salsola  Kali;  here,  too,  where  sand  meets  shingle,  Arenaria 
peploides  and  Atriplex  hast  at  a are  frequent,  the  former  some- 
times acting  as  a sand  collector  and  producing  sand  hummocks, 
but  which  unless  colonised  by  the  Marram  grass  do  not  reach 
any  further  stage. 

15.  The  central  figure  in  Fig.  14,  is  standing  on  the  drift  line  beside  an  inlet  of 
the  sea  between  the  ranges  of  young  dunes. 
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As  we  pass  inwards  to  the  slightly  older  and  larger  dunes, 
the  process  of  their  formation  by  the  floating  action  of  the 
Psamma  can  be  seen  in  all  the  phases  and  vicissitudes  of 
accumulation  and  erosion.  By  this  term  "floating”  is  implied 
the  well-known  character  of  Psamma  which  it  bears  in  common 
with  many  other  dune  plants,  viz.,  that  the  burying  of  its  aerial 
parts  beneath  a fresh  accumulation  of  sand  serves  as  a stimulus 
to  renewed  growth,  so  that  a new  crop  of  leaves  is  produced  at 
the  surface.  The  Psamma  thus  keeps  pace  with  the  growth  of 
the  dune,  and  so  binds  each  fresh  layer  to  those  beneath.  It 
not  infrequently  happens  that  strong  winds  obtain  for  some 
days  in  a direction  different  from  those  which  normally  prevail. 
The  sand  which  before  accumulated  is  thus  in  large  part 
removed  and  there  become  exposed  the  long  stems  of  Psamma, 
bearing  at  intervals  the  tufts  of  leaf  bases  that  coincided  with 
the  surfaces  of  successive  increments  in  the  building  up  of  the 
dune  unit.  By  the  time  that  considerable  fusion  and  increase 
in  size  of  the  primary  units  has  taken  place,  the  pure  association 
of  Marram  grass  becomes  invaded  by  other  species. 

Of  these  by  far  the  commonest  and  probably  the  first  of  the 
perennials  to  appear  is  Festuca  rubra  var.  arenaria,  whilst 
Senecio  Jacobcea  is  of  almost  equal  prevalence  and  likewise  a 
pioneer.  These,  together  with  Triticum  junceum  and  two 
thistles  which  are  found  as  occasional  weeds  (viz.,  C.  arvensis 
and  C.  lanceolatus),  constitute  the  bulk  of  the  perennial  flora 
of  the  seaward  face,  the  majority  of  the  species  found 
on  the  primary  dunes  being  confined  to  the  more  sheltered 
slope  of  the  landward  face.  An  exceedingly  common  plant  on 
this  slope  is  Tortula  ruraliformis,  which,  though  frequent 
amongst  the  larger  plants,  attains  its  maximum  luxuriance  on 
the  stretches  of  sheltered  sand  which  are  otherwise  bare.  The 
carpet  that  it  forms  often  provides  foothold  for  the  small 
ephemerals,  of  which  Cerastium  semidecandrum  is  its  com- 
monest associate. 

The  Ephemerals. 

The  extreme  porosity  of  a sandy  soil  renders  the  water 
problem  of  prime  importance  to  the  dune  flora,  and  this  is 
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reflected  in  the  abundance  of  ephemeral  plants  on  the  older 
phases  in  the  early  part  of  the  year,  which  pass  through  their 
life  history  in  those  few  months  in  which  the  rainfall  is  greatest. 
In  the  late  autumn  and  spring  these  plants  form  an  almost 
continuous  carpet,  but  by  July  they  have  nearly  all  shed  their 
seeds  and  become  so  dried  up  as  to  leave  little  evidence  of 
their  former  dominance.  Chief  amongst  the  ephemerals  are 
Cerastium  tetrandrum,  Erophila  vulgaris,  Cerastium  semi- 
decandrum,  and  Stellaria  Borceana  ; whilst  scarcely  less 
abundant  are  Phleum  arenarium  and  Myosotis  collina,  all  of 
which  probably  play  an  important  part  in  surface  protection 
during  a critical  period  of  the  year.  Where  there  are  depressions, 
such  as  local  subsidences  due  to  rabbit  holes,  in  which  the  soil 
remains  damp  even  in  summer,  ephemerals  may  still  be  found 
in  the  later  months,  particularly  Stellaria  Borceana,  but  such 
exceptions  merely  emphasise  the  dependence  of  these  shallow- 
rooted  plants  on  surface  moisture. 

The  Sand-Binders. 

The  sand-binder  par  excellence  is  of  course  the  Marram 
grass,  which  furnishes  the  skeletal  structure  of  the  system  but 
does  little  to  fix  the  actual  surface  itself.  The  latter  function 
is  to  a large  extent  performed  by  Festuca  arenaria,  which 
comes  in  at  an  early  stage,  and  locally  we  also  find  the  sand 
sedge  ( Carex  arenaria) , but  always  in  situations  of  comparative 
shelter,  as  though  climatic  conditions  were  an  important  factor 
in  its  distribution. 

The  sea  convolvulus,  which  elsewhere  plays  a conspicuous 
part  in  the  fixation  of  sand,  is  on  our  area  confined  to  a single 
flat-topped  dune  on  the  lee  side  of  the  main  ridge.  In  this  one 
spot  it  is  the  most  abundant  plant,  and  associated  with  it  are 
Senecio  J acobcea  { c),  Anagallis  arvensis  (c),  Cerastium  semi- 
decandrum  (c),  Erodium  cicutarium  (f.c.),  Psamma  arenaria 
(f.c.),  and  Silene  maritima  (r.r.) 

The  following  list  is  compiled  from  the  dunes  of  the  Head- 
land, and  fairly  represents  the  flora  in  this  phase.  The  only 
species  which  calls  for  special  remark  is  Elymus,  represented 
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by  a single  specimen  only,  and  in  a far  less  flourishing  condition 
than  on  the  main  shingle  bank  : — 

Enumeration  of  Species  and  Frequencies. 

Anagallis  arvensis  (f.c.) 

Carduus  lanceolatus  (f.) 

,,  arvensis  (c.) 

Carex  arenaria  (loc.) 

Cerastium  semidecandrum  (v.c.) 

„ tetrandrum  (v.c.) 

Convolvulus  Soldanella  (loc.,  a.) 

Corynephorus  canescens  (v.r.) 

Elymus  arenarius  (v.r.) 

Erodium  cicutarium  (f.),  glandulosum  (c.) 

Erophila  vulgaris  (v.c.) 

Festuca  arenaria  (a.) 

Galium  verum  (f.),  maritima  (occ.) 

Hieracium  Pilosella  (v.r.) 

Myosotis  collina  (v.c.) 

Phleum  arenarium  (v.c.) 

Psamma  arenaria  (a.) 

Sedum  acre  (c.) 

Senecio  Jacobaea  (v.c.) 

Silene  maritima  (r.) 

Solanum  Dulcamara  (v.r.) 

Stellaria  Borseana  (c.) 

Triticum  junceum  (r.) 

Tortula  ruraliformis  (v.c.) 

Drift  Line — 

Cakile  maritima  (f.) 

Salsola  Kali  (c.) 

Mention  should  also  be  made  here  of  a solitary  specimen  of 
Iris  Pseudacorus  on  one  of  the  small  sand  dunes  towards  the 
proximal  extremity  of  the  main  system. 

The  more  easterly  part  of  this  system  approaches  very 
closely  to  the  later  phase  represented  by  the  “ Long  Hills,” 
the  vegetation  of  which  is  described  later.  Its  flora  differs 
chiefly  from  that  enumerated  above  in  the  presence  of  lichens, 
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of  which  Cladonia  rangiferina  and  Peltigera  canina  are  the 
most  conspicuous. 

Transition  Flora. 

The  transitions  between  dune  and  shingle  already  referred  to 
are  most  frequent  near  the  Headland.  The  dune  species  are 
represented  by  abundant  Psamma,  together  with  Senecio 
Jacobcea  and  Cerastium  semidecandrum,  all  of  which  are 
common.  Occasionally  Erodium  is  present,  and,  more  rarely, 
Carex  arenaria.  Arenaria  peploides  is  also  common,  but  is 
perhaps  to  be  regarded  as  belonging  equally  to  the  one  type  of 
habitat  as  to  the  other. 

The  shingle  species  proper  are  represented  by  one  plant  in 
abundance,  viz.,  Silene  maritima,  and  the  occasional  species 
are  Anagallis  arvensis,  Atriplex  patula,  and  Rmnex  trigranu- 
latus. 

Situated  near  the  Lifeboat  House  is  an  interesting  depression 
bounded  by  lateral  banks  on  either  side  and  cut  off  from  the 
sea  by  a third ; this  is  in  process  of  passing  into  dune  through 
the  collection  of  sand  around  the  low  hummocks  of  Suceda 
fruticosa  with  which  it  is  studded.  At  one  point  near  the  edge 
is  a small  association  of  Glaux  maritima  and  Plantago 
Coronopus  f.  pygmcea ; these  also  occupy  in  part  the  channels 
between  the  hummocks,  suggesting  that  the  association  had 
formerly  a much  greater  extent,  but  is  being  driven  out  by  the 
sand  that  accumulates  above  the  shallow  black  mud  which 
forms  the  soil  of  these  depressions  (shingle  lows). 

Many  of  the  hummocks  are  occupied  by  Silene  maritima, 
whilst  their  slopes  to  the  channels  between  afford  support  for 
Statice  binervosa,  from  which  situation  the  blown  sand  is 
rapidly  driving  it  out.  Between  the  hummocks,  besides  the 
plants  already  mentioned,  Poa  annua  is  present  in  considerable 
amount,  and  Frankcenia  Icevis  is  occasionally  found. 

(b)  The"  Long  Hills." 

The  “ Long  Hills  ” are  a more  advanced  phase  in  dune 
fixation  than  those  of  the  Headland,  possessing  a more  extensive 
flora  and  a closer  association  of  its  members.  As  is  usual  at 
this  stage,  which  is  almost  that  of  the  “ Grey  Dune,”  lichens 
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and  mosses  are  a pronounced  feature  of  the  vegetation,  and 
with  the  additional  phanerogams,  bind  and  protect  the  surface, 
which  the  Psamma,  knitting  together  the  sand  below,  cannot, 
from  its  diffuse  habit,  effect. 

The  chief  of  these  cryptogamic  pioneers  are  Cladonia  rangi- 
ferina,  Tortilla  ruraliformis,  Dicranum  scoparium,  and  species 
of  Hypnum. 

Although  far  more  stable  than  the  main  system,  the  position 
of  the  Long  Hills  is  such  that  their  seaward  end  and  southern 
face  are  subject  to  considerable  erosion,  and  furnish  support 
for  Salsola  Kali,  with  which  is  occasionally  associated  Solaimni 
nigrum  ; also  on  the  less  mobile  parts  of  the  edge  Stellaria 
Borceana  occurs  in  quantity,  as  elsewhere  on  the  barer  sand 
when  relatively  stable. 

Environed  as  the  Long  Hills  are  by  the  laterals  which  form 
their  base,  the  periphery  is  often  half  pebble,  half  sand,  and 
supports  a corresponding  flora ; also  in  the  middle  of  these 
dunes  there  is  a depression  which  in  the  centre  lays  bare  the 
shingle,  but,  unlike  the  shallow  sand  of  the  outer  edge,  which 
is  bare  and  mobile,  that  which  surrounds  this  central  region  is 
sheltered  and  clothed. 

On  the  outer  margin  are  several  species  which  are  infrequent 
or  absent  from  the  central  parts,  and  of  these,  some,  like 
Armeria,  Arenaria,  Atriplex,  Rumex  trigranulatus,  and  Silene, 
may  be  regarded  as  due  either  to  their  relict  character  or  to  the 
mingling  of  sand  and  shingle;  others,  like  Senecio  and  Anagallis, 
serve  to  indicate  that  here  the  conditions  of  the  shifting  dune 
are  longest  retained. 

Several  species  are  characteristic  of  the  shallow  fixed  sand, 
around  the  central  depression  and  elsewhere.  These  are  Filago 
minima,  Plantago  Coronopus  f.  pygmcea,  and  Agrostis  mari- 
tima,  and  their  occurrence  here  is  doubtless  associated  with  the 
close  proximity  of  the  shingle  below,  since  the  first  is  a typical 
gravel  heath  plant  and  the  remaining  two  are  both  frequent 
upon  the  older  lateral  banks. 

A very  pronounced  feature  of  these  dunes  is  the  presence  of 
several  hummocks  in  the  central  region  colonised  by  Polypodium 


530 


VEGETATION  OF  BLAKENEY  POINT. 


vulgare ; in  all  there  are  nine  such  clumps,  each  of  some 
considerable  size,  and  all  aggregated  together  in  fairly  close 
proximity. 

In  the  following  list  of  species  it  will  be  seen  that  several, 
viz.,  Aira  prcecox,  Bromus  mollis,  Cerastium  vulgatum, 
Desmazeria  loliacea,  Geranium  molle,  Hypochceris  glabra, 
H.  radicata,  Plantago  Coronopits,  Polypodium  vulgare,  Rumex 
acetosella,  Taraxacum  erythrospermum,  and  Veronica  arvensis 
are  additional  to  those  of  the  younger  phases  above  described. 


Enumeration  of  Species  on  the  Long  Hills. 

Agrostis  maritima  (on  edge  of  shingle  patch) 
Aira  praecox  (f.) 

Anagallis  arvensis  (f.,  at  edge) 

Arenaria  peploides  (c.,  near  edge) 

Armeria  maritima  (f.,  near  edge) 

Atriplex  hastata  (f.,  near  edge) 

Bromus  mollis  (v.r.) 

Carduus  lanceolatus  (r.) 

Carex  arenaria  (c.) 

Cerastium  semidecandrum  (c.) 

,,  tetrandrum  (c.) 

„ vulgatum  (v.r.) 

Cochlearia  officinalis  (loc.,  at  edge) 
Desmazeria  loliacea  (v.r.) 

Erodium  cicutarium  f.  glandulosum  (f.) 
Filago  minima  (loc.,  where  sand  is  shallow) 
Galium  verum  (loc.) 

Geranium  molle  (f.) 

Hypochseris  glabra  (f.) 

„ radicata  (r.) 

Myosotis  collina  (f.) 

Phleum  arenarium  (f.) 

Plantago  Coronopus  (r.,  in  centre) 

„ ,.  pygmsea  (f.,  at  edge) 

Polypodium  vulgare  (loc.) 

Psamma  arenaria  (v.c.) 

Rumex  acetosella  (f.) 
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Rumex  trigranulatus  (v.r.,  at  end) 

Sagina  maritima  (r.r.,  at  edge) 

Salsola  Kali  (f.,  at  edge) 

Sedum  acre  (f.) 

Senecio  Jacobaea  (c.,  especially  at  edge) 

„ sylvaticus  (r.) 

Silene  maritima  (c.,  especially  at  edge) 

Solanum  nigrum  (occ.,  at  edge) 

Stellaria  Boraeana  (c.,  on  bare  sand) 

Taraxacum  erythrospermum  (occ.) 

Urtica  dioica  (v.r.) 

Valerianella  olitoria  (f.c.) 

Veronica  arvensis  (r.r.) 

It  will  be  noted  that  even  in  the  highest  central  parts  the 
influence  of  the  shingle  flora  is  marked  by  the  presence  of  a 
large  proportion  of  gravel  heath  species,  of  which  the  most 
striking  are  Hypochceris  glabra,  Plantago  Coronopus,  Rumex 
acetosella,  and  Senecio  sylvaticus. 


TCT.  Avfcoc.1. 
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FICf.  9.— Sketch  map  of  the  Hood. 


(c)  The  Hood.  (Fig.  9.) 

The  area  forming  the  Hood  is  roughly  an  isosceles  triangle 
in  outline,  one  of  the  longer  sides  abutting  upon  the  main  bank. 
The  centre  is  occupied  by  a depression,  Y-shaped  in  outline, 
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the  two  arms  of  which  are  directed  landwards.  F rom  two  sides 
the  dune  slopes  towards  this  hollow,  which  is  closed  on  the  third 
by  shingle,  and  thus  forms  a comparatively  sheltered  habitat. 
The  face  directed  towards  the  main  shingle  bank  is  further 
protected  as  to  its  lower  slopes  by  a thick  growth  of  Sueeda 
bushes  at  the  western  end,  and  by  a group  of  small  isolated 
dunes  towards  the  east. 

One  of  the  chief  interests  of  this  spot  is  the  occurrence  here 
of  Corynephorus  canescens  (fig.  11),  which  lines  the  lee  slopes 
of  the  depression,  and  also  occupies  the  sheltered  patches 
resulting  from  the  Sucedas  and  dunes  referred  to  above.  (Text 
fig.  9.)  In  view  of  what  has  been  already  said  as  to  the 
preference  of  Carex  arenaria  for  sheltered  situations,  it  is 
interesting  to  note  that  it  is  to  these  parts  of  the  Hood  that  this 
plant  is  .chiefly  confined ; they  are  also  both  present  in  a sudden 
dip  or  dell  on  the  northern  border  of  the  Hood,  which  likewise 
affords  them  shelter. 

As  on  the  Long  Hills,  Agrostis  maritima  and  Plantago 
Coronopus  f.  pygmcea  are  found  on  the  shallow  sand  which 
borders  the  shingle  where  it  is  laid  bare  by  the  central  depres- 
sion ; but  Filago  minima , which  in  the  former  locality  was 
associated  with  them,  is  here  rare.  Next  to  the  Agrostis- 
Plantago  association,  and  between  it  and  the  dune,  is  a small 
area  of/  uncus  maritimus,  which,  together  with  its  accompanying 
species,  will  be  dealt  wiith  in  the  section  on  the  Salt-Marsh 
Formation. 

On  the  whole  the  Hood  probably  represents  much  the  same 
stage  in  dune  colonisation  as  is  exhibited  over  the  greater  part 
of  the  Long  Hills.  The  latter  support  a larger  number  of 
species  which  can  probably  be  referred  to  their  greater  extent ; 
there  are,  however,  several  species  present  on  the  Hood  which 
are  not  found  in  the  other  locality,  the  most  noteworthy  being 
Aspidium  filix-fcemina,  Corynephorus  canescens,  Luziila 
campestris,  and  Veronica  officinalis,  whilst  at  the  same  time 
the  ephemerals  in  general  are  less  common,  and  Phleum 
arenarium  appears  to  be  absent. 

From  a consideration  of  these  facts,  and  from  the  more 
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proximal  position  of  the  Hood  in  relation  to  the  shingle  on 
which  it  rests,  there  seem  to  be  good  grounds  for  believing  that  the 
Long  Hills  are  the  more  recent  formation,  but  that,  owing  to 
the  conditions  in  which  smallness  of  area  may  have  played  a 
considerable  part,  the  Hood  has  scarcely  kept  pace  in  the 
process  of  colonisation. 

The  relations  between  the  two  are  best  brought  out  by  a 
comparison  of  the  subjoined  list  of  species  and  frequencies  with 
that  given  for  the  Long  Hills  on  p.  530. 

Enumeration  of  Species  on  the  Hood. 

Agrostis  maritima  (loc.) 

Aira  prsecox  (v.c.) 

Anagallis  arvensis  (f.) 

Aspidium  filix-fcemina  (v.r.) 

Bromus  mollis  (r.) 

Carduus  arvensis  (f.) 

Carex  arenaria  (c.) 

Cerastium  semidecandrum  (f.) 

,,  ,,  v.  glandulosum  (r.) 

,,  tetrandrum  (f.) 

Corynephorus  canescens  (c.) 

Erodium  cicutarium  f.  glandulosum  (f.) 

Festuca  arenaria  (c.) 

Filago  minima  (r.) 

Galium  verum  f.  maritima  (c.) 

Geranium  molle  (c.) 

Hypochaeris  glabra  (r.) 

Luzula  campestris  (c.) 

Lychnis  alba  (v.r.) 

Myosotis  collina  (c.) 

,,  versicolor  (r.) 

Plantago  Coronopus  f.  pygmaea 
Psamma  arenaria  (v.c.) 

Rubus  fruticosus  (v.r.) 

Rumex  acetosella  (c.) 

Sedum  acre  (c.) 
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Senecio  Jacobaea  (v.c.) 

Sherardia  arvensis  (v.r.) 

Stellaria  Boraeana  (c.) 

Taraxacum  erythrospermum  (f.) 

Valeiianella  olitoria  (c.) 

Veronica  arvensis  (f.) 

„ officinalis  (c.) 

General  Characteristics. 

The  chief  feature  exhibited  by  the  dune  vegetation  here,  as 
elsewhere,  is  the  reduction  to  a minimum  of  water  evaporation 
from  the  leaf  surface  by  various  transpiration  checks.  Of  the 
various  forms  which  these  assume,  most  types  are  represented 
by  the  Blakeney  flora,  and  the  absence  of  less  protected  species 
on  the  more  stable  parts,  such  as  Viola  ericetorum  and  Trifolium 
repens , which  are  frequent  constituents  of  arenicolous  floras 
elsewhere,  is  perhaps  associated  with  the  combination  here  of 
great  exposure  with  the  adverse  conditions  of  the  soil  itself. 
The  rolled  type  of  foliage  is  Represented  in  the  Marram  grass, 
Triticum,  Festuca  arenaria , Corynephorus,  and  Galium  verum, 
whilst  the  succulent  type,  with  abundant  water-storage  tissue, 
finds  examples  in  Cakile,  Arenaria , Salsola,  and  Sedum.  By 
far  the  commonest  transpiration  check,  however,  is  that  furnished 
by  the  rosette  type  of  foliage,  which,  whilst  it  admits  of  the 
maximal  amount  of  assimilation,  places  the  leaves  in  the  plane 
of  greatest  humidity  and  their  stomatal  surfaces  against  the 
damp  substratum. 

The  rosulate  habit  is  frequent  amongst  the  ephemerals,  being 
found  in  Cerastium,  Erophila,  Myosotis,  and  V alerianella. 

Amongst  the  biennial  and  perennial  species  this  habit  is 
found,  either  exclusively  or  during  the  vegetative  period  only, 
in  Armeria  maritima,  Carduus  arvensis,  C.  lanceolatus, 
Convolvulus  Soldanella,  Erodium  cicutarium,  Geranium 
molle,  Hieracium  Pilosella,  Hypochceris  glabra,  H.  radicata, 
Plantago  Coronopus,  Rumex  acetosella,  Silene  maritima,  and 
T araxacu  m e ry  th  rospe  rmu m . 

The  close  contact  of  the  leaves  with  the  soil  in  many  of  these 
rosettes  is  perhaps  better  illustrated  by  Erodium  than  any 
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other  species.  If  a plant  be  uprooted,  the  lower  leaves  of  the 
rosette  immediately  curl  round  towards  the  root,  so  that  the 
plant  assumes  a ball-like  form,  shewing  that  by  the  increased 
growth  of  the  upper  surface  of  the  leaves  as  compared  with  the 
lower  they  are  as  it  were  sprung  ” on  to  the  soil  beneath. 

All  the  species,  except  Convolvulus,  which  have  the  rosette 
habit  pass  the  winter  in  that  condition.  In  Silene  the  leaves 
remain  through  the  winter,  but  the  following  year’s  growth  is 
continued  by  hibernating  buds  usually  subterranean  in  position. 
In  Arenaria  peploides  all  the  leaves  die  back,  buds  similar  to 
those  of  Silene  forming  the  foliage  of  the  next  season.  In 
Care. x arenaria  the  leaves  wither  except  at  their  bases,  which 
persist  as  a protection  around  the  new  leaf  bud. 

Psamma,  Arenaria,  and  Convolvulus  Soldanella,  which  all 
possess  extensive  rhizomes  in  the  dune  substance,  shew  modifi- 
cations of  the  growing  apex.  In  the  first  two  the  outer  leaves 
combine  to  form  a tapering  apex  ending  in  a hard  point,  and 
thus  eminently  suited  to  sand  penetration.  In  Convolvulus  the 
growing  apex  bears  a leaf  which  is  bent  back  so  that  the  petiole 
receives  the  pressure,  as  in  many  seedlings. 

Before  leaving  the  dunes  it  should  be  said  that  the  whole 
system  is  riddled  with  the  burrows  of  rabbits,  which,  when  they 
fall  into  disuse,  give  lodgment  for  plants  that  there  find  shelter 
and  possibly  added  moisture.  Thus,  Aspidium  recorded  above, 
which  shares  with  Epilobium  hirsutum  the  distinction  of  being 
the  rarest  plant  on  the  area,  is  found  as  an  isolated  specimen 
situated  in  a disused  rabbit-hole.  The  rabbits  also  no  doubt 
profoundly  affect  the  vegetation  in  other  ways  more  directly,  as 
by  their  actual  depredations  and  by  their  excrements  acting  as 
manurial  agencies. 

IV.  The  Salt  Marshes. 

The  septation  of  the  Salt  Marshes  at  Blakeney  into  separate 
portions  by  the  lateral  banks  gives  us  a whole  series  of  small 
isolated  marshes  in  different  stages  of  colonisation  (fig.  1),  the 
ages  of  which  are  broadly  relative  to  those  of  the  hooks  which 
bound  them.  An  exception  to  this  generalisation  is  given  by 
the  large  intervals  where  hook  formation  has  not  proceeded 
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with  the  usual  regularity — these  show  the  earliest  stages  of 
colonisation,  consisting  of  a sparse  scattering  of  Saliconiias  in 
very  open  formation,  the  only  other  plants  being  algae,  such  as 
Rhizoclonium,  Cliaetomorpha,  and  Enteromorpha. 

The  next  stage  is  that  which  forms  the  bulk  of  the  saltings 
at  the  Headland  itself.  Here,  besides  the  now  much  closer 
formation  of  Salicornia  europcea  and  the  scattered  Asters , we 
find  the  Glycerin  in  greater  quantity  and  Statice  Limonium  in 
fair  abundance.  In  one  part  of  this  area,  and  there  alone, 
Statice  humilis  occurs  in  considerable  amount. 

Salicornia  perennis  and  Suceda  maritima,  though  both 
present  in  the  interior,  are  mostly  confined  to  two  successive 
zones  at  the  edge,  where  Obione  is  also  present.  A marked 
feature  here  is  the  almost  continuous  carpet  of  algae,  some 
attached  to  the  mud,  consisting  of  Pelvetia  canaliculata  vars. 
libera  and  coralloides,  and  Fiicus  volnbilis.  (Cf.  S.  M.  Baker, 
Jour.  Linn.  Soc.  Bot.,  Vol.  XL.,  p.  275,  1912). 

For  further  stages 'in  marsh  building  we  have  to  pass  to  the 
series  constituting  the  Marams.  These,  however,  lose  much 
of  their  value  through  being  mostly  overrun  by  Obione.  The 
presence  of  this  plant  only  at  the  edges  of  the  younger  stages, 
and  its  absence  from  the  low-lying  margins  of  the  older,  seems 
to  shew  that  it  is  only  when  marsh  formation  has  built  up  the 
level  that  this  plant  can  flourish ; and  even  in  the  maturer 
members  of  the  Marams  series  there  are  patches  near  the 
centre  where  the  centripetal  advance  of  the  Obione  has  not  yet 
completely  ousted  the  pioneer  species.  Obione  may,  in  fact,  be 
regarded  as  a weed  which  interrupts  the  proper  sequence  of 
colonisation,  and  having  completely  established  itself,  prevents 
the  salting  from  passing,  unless  very  slowly,  into  the  state  of 
pasture. 

Relict  patches  are  well  seen  in  the  last  of  the  Maram 
saltings  (alongside  the  Watch  House),  where  the  commonest 
plant  is  still  Salicornia,  but  the  individuals  are  small  in  size. 
Very  common,  too,  are  Statice.  Limonium,  Triglochin  mariti- 
mum,  and  A rmeria  maritima ; whilst  rather  less  so,  Plantago 
maritima,  Spergularia  media  and  Aster  Tripolium.  Even  in 
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these  patches  a few  scattered  Obiones  mark  the  advance-guard 
of  the  enemy. 

The  older  marshes  are  for  the  most  part  a thick  carpet  of 
Obione  from  one  to  two  feet  in  height,  amongst  which  the  only 
plant  which  appears  to  grow  with  success  is  Glyceria  maritima; 
Plantago  and  Aster  are  also  present,  but  scattered  and  of  rather 
rare  occurrence. 

The  low  patches  unoccupied  as  yet  by  Obione,  which  are 
found  near  the  centre,  as  in  the  fifth  marsh,  chiefly  differ  from 
those  of  the  first  in  the  abundance  of  Plantago  maritima,  and 
in  the  presence  of  a slight  mulch  of  Pelvetia.  The  following 
is  a list  of  the  species  of  these  patches,  shewing  their  relative 
frequencies : — 

Plantago  maritima  (v.c.) 

Statice  Limonium  (v.c.) 

Armeria  maritima  (v.c.) 

Triglochin  maritimum  (c.) 

Spergularia  media  (c.) 

Salicornia  europaea  (r.r.) 

Glyceria  maritima 
Obione  portulacoides 

Nearly  all  the  marshes  are  bordered  where  they  abut  upon 
laterals  by  a fringe  of  Artemisia  maritima  of  varying  width, 
the  members  of  which  frequently  intermingle  with  those  of  the 
lowest  or  Suceda  zone  of  the  lateral  hooks. 

For  the  latest  stages  of  salt  marsh  formation  it  is  necessary 
to  pass  across  to  those  on  the  opposite  side  of  the  Cley  channel. 
Here,  where  the  marshes  are  of  much  higher  level,  the  increase 
of  the  Glyceria  sward  is  a marked  feature,  as  also  the  substitu- 
tion of  such  species  as  Salicornia  ramosissima,  S.  gracillima, 
S.  disarticulata  for  the  Salicornia  europcea  of  the  earlier 
phases. 

The  following  list  is  fairly  representative  of  nearly  all  the 
saltings  on  the  far  side  (south)  of  the  channel : — 

Armeria  maritima  (v.c.) 

Glyceria  maritima  (v.c.) 

Spergularia  media  (c.) 


in  patches 
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Salicornia  ramosissima  (v.c.) 

,,  disarticulata  (occ.) 

Statice  Limonium  (v.c.) 

Suaeda  maritima  (r.) 

Ohione  portulacoides  (at  edges). 

Glaux  maritima  (c.) 

Artemisia  maritima  (at  edges). 

Cochlearia  officinalis  (r.) 

A J uncus  association  is  present  at  the  edge  of  these  marshes, 
the  principal  species  of  which  are  the  following : — - 

Juncus  maritimus  (d.) 

Armeria  vulgaris  (v.c.) 

Glyceria  maritima  (v.c.) 

Glaux  maritima  (c.) 

Salicornia  spp.  (c.) 

Statice  Limonium  (c.) 

Spergularia  media  (c.) 

Plantago  maritima  (c.) 

In  the  bay  formed  by  the  depression  in  the  “ Hood  ” there  is 
the  only  Juncus  association  which  the  Blakeney  Point  area 
itself  affords.  Juncus  maritimus  is  the  dominant  plant,  grow- 
ing in  a short  turf  of  Agrostis  maritima  and  Carex  arenaria, 
the  occasional  species  being  Cochlearia  officinalis,  Sagina 
maritima,  Anagallis  arvensis,  and  Sedum  acre. 

F urther  towards  the  lower  edge  is  a zone  of  damp  sand,  in 
which  the  Agrostis  is  more  scattered  and  the  barer  parts  are 
occupied  by  Glaux  maritima,  Plantago  Coronopus  f.  pygmcea, 
and  Sagina,  with  a single  specimen  of  Juncus  Gerardi. 

This  Plantago-Glaux  association  is  characteristic  of  damp 
hollows  such  as  this,  and  is  met  with  in  several  places  on  the 
Headland  where  the  same  physical  conditions  prevail. 

The  Samphire  Marsh. 

From  the  “Hood”  landwards  there  extends  out  into  the 
estuary  the  remains  of  what  was  once  a lateral  shingle  bank. 
On  the  eastern  side  of  this,  near  its  extremity,  is  situated  a 
marsh  which  presents  several  peculiar  features.1*5  On  the  whole 

10.  lu  view  of  its  interest,  this  detached  marsh  requires  a name.  It  is  proposed 
to  call  it  the  Samphire  Marsh,  as  it  is  here  especially  that  the  Sea  Samphire 
( Salicornia ) is  collected  by  the  local  inhabitants. 
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the  flora  resembles  that  of  a salt  marsh  in  the  primary  stages  of 
colonisation.  Salicornia  europcea  is  the  commonest  species 
growing,  with  which  are  Aster  Tripolium  (f.),  Glyceria  mari- 
timez (v.r.),  Salicornia  perennis  (v.r.),  Enteromorpha  (v.c.), 
and  Fucus  volubilis  (v.c.)  ; also  Salicornia  dolicostachya, 
which  is  found  on  relict  marshes  on  the  other  side  of  the 
estuary.  From  the  above  it  will  be  seen  that  this  marsh 
differs  from  the  usual  early  phase  in  the  presence  of  Salicornia 
perennis  and  Glyceria  maritima  ; the  latter  especially  is  typical 
of  late  stages,  whilst  the  former  is  seldom  found  on  young 
saltings  except  at  the  high  edges.  The  presence  of  these  two 
species  as  great  rarities  on  this  marsh,  which  is  of  considerable 
extent,  the  deep  channelling  which  it  exhibits,  and  its  situation 
relative  to  an  eroded  lateral,  taken  together,  suggest  that  we 
have  to  deal  here  with  the  re-colonisation  of  a derelict  marsh 
rather  than  the  primary  establishment  of  a new  one.  On  this 
view  the  plants  in  question  must  be  regarded  as  survivals  from 
the  former  occupation. 

V.  Species:  Rare,  Local,  or  of  Special  Interest. 

One  of  the  most  interesting  features  floristically  that  the 
Blakeney  area  presents  is  perhaps  the  occurrence  here  of 
Mertensia  maritima  (Fig.  17),  furnishing  its  most  southerly 
habitat  on  the  eastern  coast.  It  was  recorded  from  this 
station  in  1905  by  Mr.  W.  H.  Burrell,  in  the  Transactions 
of  the  Society  for  that  year.  As  an  English  plant  the  species 
is  rare,  but,  as  would  be  expected  from  its  northern  character, 
becomes  much  more  frequent  on  the  Scottish  coasts. 

Of  the  other  plants  rare  or  local  in  the  county  a most 
pronounced  feature  is  the  number  of  Mediterranean  species 
which  are  here  either  at  or  near  their  northern  limit  of  distribu- 
tion. Of  these  the  most  striking  is  Suceda  fruticosa,  which, 
by  its  luxuriance,  would  appear  to  belie  climatic  influence. 
Elsewhere  it  is  also  to  be  met  with  on  the  shingle  of  Suffolk 
and  Essex,  and  on  the  great  Chesil  bank  in  Dorset.  Another 
interesting  example  is  the  Hair  Grass,  Corynephorus  canescens 
(Fig.  11),  which  is  mentioned  as  occurring  here  and  in  other 
stations  by  Trimmer  in  his  Flora  of  Norfolk  (London,  1866, 
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p.  170).  The  plant  has  also  been  found  in  Suffolk,  and 
has  recently  been  recorded  by  the  Rev.  Riddelsdell  from 
Glamorganshire.  Two  Sea  Lavenders,  viz.,  Statice  binervosa 
and  S.  reticulata,  which  are  also  essentially  Mediterranean, 
here  approach  their  northern  limit,  though  the  former  species 
extends  its  distribution  into  Lincolnshire,  and  on  the  west  coast 
as  far  north  as  Wigton  (Cumberland). 

Here,  too,  we  find  both  Frankenia  Icevis  and  Spartina 
strict  a at  the  edge  of  their  distribution  ; the  latter  is  not  strictly 
in  the  area  dealt  with  above,  but  is  found  in  the  Blakeney 
channel  adjacent  to  the  reclaimed  salt  marshes  on  the  opposite 
side  of  the  estuary. 

A number  of  other  species  met  with,  though  of  less  distribu- 
tional interest,  are  of  infrequent  occurrence  in  the  county.  Of 
these  the  chief  are  Statice  humilis,  Hypoclueris  glabra,  Filago 
minima,  Lepturus  filiformis,  Desmazeria  loliacea,  Phleurn 
arenarium,  and  J uncus  maritimus. 

As  we  have  already  seen,  the  genus  Statice  is  well  repre- 
sented, and  the  same  may  be  said  of  two  other  genera,  viz., 
Triticum  and  Cochlearia.  Of  the  former,  not  only  do  we  find 
the  two  common  maritime  species,  T.  junceum  and  T . pungens, 
but  also  T.  pungens  var.  aristatum , and  more  than  one  type 
of  hybrid.  Of  the  genus  Cochlearia  there  are  three  species, 
viz.,  Cochlearia  anglica,  C.  danica,  and  C.  officinalis. 
Silene  maritima  is  of  considerable  interest  floristically,  as 
it  is  here  found  under  such  numerous  forms,  which  chiefly 
depend  on  floral  characters  and  appear  to  be  constant  on 
any  one  plant.  Most  of  these  have  already  been  described  by 
the  writer  (New  Phytologist,  Vol.  XI.,  No.  1,  1912),  and  are 
distinguished  by  the  overlapping  or  divergence  of  the  petal 
lobes  {f.  incumbens,  f.  divergens),  by  their  rolled  margins 
(/.  involuta),  the  presence  of  lateral  lobelets  (/.  lobata),  the 
abortion  of  the  androecium  (/.  fcemina),  or  the  double  character 
of  the  flowers.  Besides  these  there  is  a marked  difference  in 
the  coloration  of  the  calyx,  which  may  exhibit  a more  or  less 
pronounced  purple  tint  (the  usual  condition),  whilst  on  other 
plants,  the  foliage  of  which  is  as  a whole  of  a much  lighter 
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colour,  the  calyx  is  a pale  yellowish-green.  The  writer  has 
observed  the  same  differences  in  flowers  of  Silene  inflata  and 
Lychnis  vespertina,  and  in  all  cases  the  irregularity  of  distribu- 
tion seems  to  preclude  the  possibility  of  soil  influence. 

Another  member  of  the  Caryophyllacece  which  exhibits 
interesting  variation  is  Arenaria  peploides.  As  is  well  known, 
one  of  the  chief  distinctions  which  separates  this  genus  from 
that  of  Stellaria  is  the  entire  character  of  the  petals  in  the 
former,  and  their  bifurcation  in  the  latter.  At  Blakeney, 
however,  the  petals  of  the  Arenaria  peploides  frequently  shew 
a deep  notching — a feature  that  may  extend  to  all  or  part  of 
the  flowers  on  a plant,  and  is  not  always  constant  for  the 
individual  petals  of  the  same  flower.  This  variation  would 
appear  to  be  influenced  by  seasonal  factors,  since  it  is  most 
marked  in  the  early  part  of  the  flowering  period,  and  so  far  as 
observations  go  is  not  found  in  the  later  phase. 

The  prevalence  of  Senecio  Jacobcea  upon  the  dunes  has 
already  been  a matter  of  comment,  and  amongst  the  numerous 
individuals  there  seems  to  be  a marked  variation  in  the  form  of 
the  radical  leaves.  In  some  of  these  the  terminal  portion  is 
almost  undivided,  and  only  a few  lateral  lobes  are  present  lower 
down,  whilst  in  those  borne  by  other  plants  the  leaf  as  a whole 
is  cut  up  in  a pinnate  manner  and  each  lobe  is  itself  pinnatifid, 
resulting  in  the  normal  parsley-like  appearance  of  the  margin. 
Intermediates  between  these  two  conditions  can  often  be  found, 
which,  however,  does  not  of  course  preclude  the  possibility  of 
the  two  forms  being  distinct  varieties. 

In  the  genus  Salicornia,  two  species  call  for  special  mention, 
of  which  one  is  S.  disarticulata,  easily  distinguished  by  the 
solitary  character  of  the  flowers,  in  place  of  the  groups  of  three 
or  more  found  in  the  other  species.  The  second  form  which 
has  just  been  described,  S.  dolicostachya  (C.  E.  Moss,  New 
Phytologist,  Dec.,  1912),  occurs  in  two  places  at  Blakeney, 
viz.,  on  the  Samphire  Marsh  near  the  Hood,  and  was  found 
by  the  writer  some  three  years  ago  on  a denuded  marsh  at  the 
south  side  of  the  estuary.  This  form  is  much  branched  with 
long  spikes  and,  unlike  other  annual  species,  has  the  lateral 
flowers  of  the  group  separated  by  the  median. 
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Description  of  Figures  10—17  on  Plate  I. 

Fig.  10. — Zonation  on  the  W.  slope  of  the  7th  hook  on  the 

Marams.”  The  main  shingle  bank  stretches  across  the  back 
of  the  picture.  In  the  foreground  (right)  is  the  edge  of  the 
crest,  with  Triticum,  followed  (beyond  the  first  Suceda  bushes) 
by  the  Statice  binervosa  zone,  with  low  sprawling  plants  of 
Obione.  Beyond  this  the  Suceda  fruticosa  zone.  Above  this, 
part  of  the  marsh  covered  by  Obione.  At  the  edge  of  the  main 
bank  bushes  of  Suceda  fruticosa,  then  the  horizontal  line  of 
drift,  and  on  the  back  of  the  bank  scattered  plants  of  Runiex 
trigranulatus,  Silene  maritima,  and  Arenaria  peploides  ; on 
the  crest,  at  the  extreme  right  and  left,  bushes  of  Suceda. 

Fig.  1 1. — The  sea  face  of  the  Hood  where  the  dunes  abut  on 
the  main  shingle  bank.  The  tussocks  consist  almost  entirely  of 
Gorynephorus  canescens. 

Fig.  12. — The  main  bank  advancing  over  the  last  marsh  of 
the  “ Marams.”  Note  the  fans  of  shingle,  the  drift  lines,  the 
bushes  of  Suceda  fruticosa  and  Obione  portulacoides. 

Fig.  13. — The  main  bank  advancing  over  the  crest  of  the  4th 
lateral  hook  on  the  “ Marams  ” ; grasses  on  the  right-hand 
side  of  crest  are  seen  colonising  the  advancing  shingle. 

Fig.  14. — Part  of  the  sea  front  of  the  dunes  on  the  Headland. 
Beyond  the  inlet  are  the  outer  systems  of  embryonic  Psannna 
dunes.  On  the  left,  part  of  the  Beacon  Hills  range.  Near  the 
centre  of  the  foreground  is  the  drift  line,  with  plants  of  Salsola 
Kali  and  Cakile. 

Fig.  15. — The  main  shingle  bank  where  the  dunes  of  the 
Long  Hills  run  on  to  it.  In  the  foreground  is  a depression 
with  low-growing  bushes  of  Suceda  fruticosa,  between  which 
are  plants  of  Statice  reticulata  (not  seen  in  the  picture) ; then, 
two-thirds  up  the  picture,  the  Statice  binervosa  zone.  Beyond 
are  sand  dunes. 

Fig.  16. — Open  association  of  Rumex  trigranulatus  and 
Silene  maritima.  Main  bank  near  the  Watch  House. 

Fig.  17. — Flowering  specimen  of  Mertensia  maritima  on 
the  main  bank  ; some  of  its  leaves  are  nibbled  by  rabbits.  The 
two  darker  veined  leaves  on  the  right,  belong  to  a seedling  of 
Senecio  Jacobcea. 
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III. 

METEOROLOGICAL  NOTES,  1912. 

(From  Observations  taken  at  Norwich.) 

By  Arthur  W.  Preston,  F.R.Met.Soc. 

Read  25th  February,  1913. 

January. 

This  month  was  generally  dull,  damp,  and  mild  until  the  27th, 
when  a more  seasonable  type  of  weather  set  in,  with  slight 
snow  on  the  30th  and  31st.  Rain  was  frequent,  although  not 
generally  excessive.  There  were  only  13'5  hours  of  sunshine 
during  the  first  24  days,  of  which  16  were  absolutely  sunless. 
More  than  half  the  month’s  sunshine,  which  was  in  all  32‘8 
hours,  occurred  on  the  27th,  28th,  and  29th. 

February. 

The  cold  which  prevailed  at  the  close  of  January  became 
considerably  more  intense  during  the  first  five  days  of  February, 
with  unusually  low  thermometer  readings  both  by  day  and 
night.  Although  the  “ screen  ” minimum  reading  on  the  night 
of  the  2nd  (wrhich  was  the  coldest  of  the  winter)  did  not  fall 
lower  than  18°,  the  sky  was  so  remarkably  clear,  and  terrestrial 
radiation  so  great,  that  thermometers  on  the  surface  of  the  snow 
gave  evidence  of  a remarkable  wave  of  cold.  The  lowest 
recorded  by  me  was  8'7°  (which  wras  the  coldest  registered 
since  the  16th  February,  1902),  but  in  more  exposed  places 
even  lower  readings  were  observed.  On  February  4th  the  day 
reading  of  the  thermometer  did  not  exceed  27'5A  The  severe 
cold  was,  however,  but  short-lived,  the  remainder  of  the  month 
having  been  remarkably  mild.  On  the  28th  the  thermometer 
reached  60’"'  in  the  shade,  or  higher  than  any  February  reading 
for  13  years.  Rainfall  was  slightly  under  the  average. 
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March. 

The  distribution  of  pressure  throughout  the  month  was  of  a 
cyclonic  type,  accompanied  by  almost  continuous  southerly  to 
westerly  winds  and  a high  temperature  for  the  time  of  year. 
There  was  frequent  rain,  and  thunderstorms  occurred  on  the  5th 
and  21st.  Vegetation  made  a very  early  start,  and  by  the  close 
of  the  month  there  was  a mass  of  garden  flowers  in  bloom  such 
as  is  rarely  seen  in  March,  and  it  was  the  forwardest  season 
since  1903.  The  mean  temperature  of  the  month  was  nearly 
5°  above  the  average,  and  there  was  only  one  night  when  the 
screened  thermometer  fell  to  the  freezing  point.  There  was  no 
snow. 

April. 

Anticyclonic  conditions  prevailed  almost  throughout  the 
month,  and  it  was  one  of  the  finest  and  brightest  Aprils  for 
many  years  past.  Bright  sunshine  was  exceptionally  large,  the 
total  number  of  hours  of  sunshine  for  the  month  having  been 
252,  or  92  hours  above  the  average.  There  was  much  north- 
easterly and  easterly  wind,  and  only  '39  in.  of  rain,  falling  on  9 
days.  It  was  the  driest  April  since  1893.  Many  flowering 
shrubs  and  trees  which  do  not  usually  show  their  blossoms 
until  the  middle  of  May,  such  as  lilacs,  hawthorns,  horse 
chestnuts,  etc.,  were  in  bloom  at  the  end  of  the  month.  The 
solar  eclipse  on  the  17th  was  seen  from  a cloudless  sky,  and 
was  a fine  spectacle.  The  sunshine  record  was  broken  for 
about  20  minutes  during  the  maximum  obscuration,  and  the 
shade  temperature  fell  from  58°  to  51°. 

May. 

This  was  another  fine,  warm  and  dry  month.  On  the  11th 
the  shaded  thermometer  rose  to  82°,  an  unusually  high  reading 
for  so  early  in  the  year,  but  it  was  followed  on  the  next  day  by 
a drop  of  22°.  Although  rain  fell  on  16  days,  on  only  3 days 
did  the  fall  equal  or  exceed  a tenth  of  an  inch.  The  drought 
was  severely  felt,  the  total  rainfall  from  March  24th  to  May 
31st  having  been  only  1’39  ins.  Mean  temperature  was  3 2° 
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above  the  average,  and  there  were  only  two  warmer  Mays  back 
to  1889.  At  the  end  of  the  month  the  countryside  presented 
the  appearance  of  mid- June  in  an  average  season;  it  was 
certainly  the  forwardest  Spring  since  1893. 

June. 

June  was  a very  unsettled  month,  with  frequent  ram  and 
thunder.  Mean  temperature  was  slightly  higher  than  the 
average,  owing  to  the  nights  being  warm  for  the  season  through 
a great  prevalence  of  cloud.  Sunshine  was  much  broken,  and 
was  30'8  hours  below  the  average.  In  some  localities  there 
were  some  severe  thunderstorms,  but  at  Norwich,  although 
thunder  was  heard  in  the  distance  on  many  days,  no  storm  of 
any  severity  broke  over  the  city.  The  rams  refreshed  the  soil 
after  the  long  drought  of  April  and  May. 

July. 

Rather  cool,  cloudy  weather  prevailed  during  the  first  eight 
days,  during  which  '92  in.  of  rain  fell.  This  was  followed,  on 
the  10th,  by  a period  of  intense  heat,  recalling  the  hot  days  of 
the  previous  Summer.  The  thermometer  reached  80°  and 
upwards  in  the  shade  on  six  consecutive  days,  on  two  of  which 
it  exceeded  85°.  From  the  18th  to  the  end  of  the  month  the 
weather  was  rainy,  windy,  and  cool,  the  change  from  the 
previous  heat  and  dryness  having  been  very  abrupt.  Nearly  3 
inches  of  rain  fell  during  that  period.  Thunderstorms  occurred 
on  the  nights  of  the  6th  and  24th,  and  thunder  was  heard  on  3 
other  days,  but  the  storms  were  less  severe  here  than  in  many 
other  parts  of  the  Kingdom.  It  is  stated  that  barley  was  carted 
at  Rushall,  near  Scole,  on  the  15th. 

August. 

It  would  be  impossible  to  imagine  a greater  contrast  than  the 
Augusts  of  1911  and  1912.  The  former  was  the  warmest  on 
record,  and  gave  the  highest  shade  temperature  ever  recorded 
in  England,  besides  being  abnormally  dry.  That  of  1912  was 
the  coldest  for  95  years,  and  the  wettest  (in  this  district)  on 
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record,  besides  being  exceedingly  rainy  all  over  the  country. 
Cyclonic  disturbances  from  the  Atlantic  traversed  the  Kingdom 
throughout  ■ the  month,  passing  between  two  areas  of  high 
pressure,  one  situated  over  Iceland  and  the  other  over  the 
vicinity  of  the  Azores.  This  type  of  pressure-distribution 
invariably  produces  wet  and  unsettled  weather  over  England, 
sometimes  for  weeks  together.  Rain  fell  on  every  day  but  two 
between  the  3rd  and  the  31st,  the  total  quantity  which  fell 
prior  to  the  25th  having  been  3'02  ins.,  or  '80  in.  above  the 
entire  month’s  average.  During  the  29  hours  ending  9 a.m.  on 
the  27th  no  less  than  7’34  inches  of  rain  fell,  6*31  of  which  fell 
in  24  hours.  This  extraordinary  rainfall  is  nearly  treble  the 
highest  amount  ever  before  measured  by  me  in  a similar  period. 
Further  details  of  this  tropical  downpour  are  given  in  a 
supplementary  paper  in  this  number  of  the  Tansactions.  The 
total  month’s  rainfall  was  11'27  ins.,  which  is  9'05  ins.  above 
the  average,  and  exceeded  the  previous  wettest  month  on  the 
Norwich  records  back  to  1865  (viz.,  November,  1878)  by  3'35 
ins.  The  mean  temperature  of  the  month  was  3 '6°  below  the 
normal,  and  on  only  one  day  did  the  thermometer  touch  71°. 
Sunshine  was  72  hours  deficient,  and  there  were  not  five 
consecutive  hours’  sunshine  throughout  the  month.  Owing  to 
the  forwardness  of  the  Spring  and  early  Summer,  wheat  was 
ready  for  cutting  in  many  localities  by  August  1st,  but  the 
constant  rains  made  the  ingathering  an  anxious  time.  In  many 
places  fine  crops  either  sprouted  or  were  swept  away  by  the 
relentless  floods. 

September. 

The  weather  was  remarkably  cool  for  the  season  throughout 
the  month,  the  thermometer  never  once  exceeding  64°  (in  the 
previous  September  it  reached  90'5°  !),  and  the  mean  temperature 
was  as  much  as  4' 7°  below  the  average.  Heavy,  cold  showers 
occurred  in  the  second  week,  but  the  remainder  of  the  month 
to  the  29th  was  dry.  Drenching  rains  occurred  on  the  nights 
of  the  29th  and  30th.  Northerly  and  north-westerly  winds 
were  prevalent  during  the  first  three  weeks,  followed  by  some 
days  of  parching  east  wind.  A strong  north  wind  on  the  night 
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of  the  10th  blew  up  an  exceptionally  high  tide  on  the  Norfolk 
coast. 

October. 

This  was  a pleasant  Autumn  month  on  the  whole,  with  not 
much  more  than  half  the  average  rainfall,  but  there  was  a 
strong  tendency  to  fog  on  the  mornings  and  evenings  of  several 
days.  The  display  of  Autumn  tints  this  year  was  very  beautiful, 
but  the  fall  of  the  leaf  was  unusually  early. 

November. 

This  month  was  generally  wet,  cloudy,  and  ungenial,  with  no 
extremes  of  temperature.  Sunshine  was  very  deficient,  only  34 
hours  having  been  recorded,  against  an  averuge  of  63  ho'urs. 
Twelve  days  were  absolutely  sunless.  From  the  4th  to  the 
18th  there  were  less  than  5 hours  of  sunshine,  and  on  only  one 
occasion  during  that  period  did  the  sun  shine  unbrokenly  for  as 
much  as  half-an-hour.  I was  informed  that  barley  was  being 
cut  at  Wacton,  Norfolk,  on  Nov.  4th.  When  it  is  considered 
that  barley  was  carted  at  Rushall  on  July  15th  (see  under  July) 
the  protracted  character  of  the  harvest  of  1912  is  forcibly 
demonstrated. 

December. 

Cyclonic  conditions  prevailed  almost  throughout  the  month, 
and  changes  in  barometric  pressure  were  sudden  and  rapid, 
-with  the  advent,  one  after  another,  of  storm  centres  from  the 
Atlantic.  Great  mildness  prevailed,  the  mean  temperature  of 
the  month  having  been  as  much  as  5°  above  the  average.  On 
the  14th  the  thermometer  reached  57‘2°,  and,  after  Dec.  3rd, 
there  was  not  one  frost  (in  the  screen)  during  the  remainder  of 
the  month.  One  more  snowless  Christmas  Day  has  to  be  added 
to  the  already  long  list.  The  open  weather,  combined  with  the 
general  earliness  of  vegetation  throughout  the  year,  resulted  in 
an  unusual  display  of  garden  flowers  at  Christmas,  when  roses, 
winter  aconites,  snowdrops  ( Galanthus  Elwesii),  blue  hepaticas, 
and  many  other  flowers  were  blooming  freely  in  the  open. 
Sunshine  was  again  deficient,  15  days  being  quite  sunless. 
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The  Seasons. 

The  following  tables  show  the  mean  temperature  and  rainfall 
of  the  four  seasons,  together  with  those  of  the  five  previous 
years,  compared  with  the  usual  averages.  Winter  comprises 
the  three  months  December  to  February  inclusive;  Spring, 
March  to  May  ; Summer,  June  to  Angust  ; and  Autumn, 
September  to  November. 


Temperature. 


Seasons. 

1907. 

1908. 

1909. 

1910. 

1911.  1912. 

Average 

Depar- 
ture of 
1912  from 
average. 

Winter  - 
Spring  - 
Summer  - 
Autumn  - 

degrees 

36‘2 

47'6 

57’8 

507 

degrees 

38'8 

46‘3 

59'8 

51‘6 

degrees 

37'5 

46‘6 

58‘4 

49'6 

degrees 

39'2 

47'4 

59'5 

49'0 

degrees 

40‘2 

47'8 

63'6 

50‘9 

degrees 

40‘8 

49’4 

60'0 

47’6 

degrees 

38‘0 

46'3 

60'3 

50'2 

degrees 
+ 2'8 
+ 37 
— 0‘3 
— 2'6 

Year  - - 

48'4 

49'0 

48'0 

497 

50'5 

49'6 

487 

+0'9 

Rainfall. 

Seasons. 

1907. 

1908. 

1909. 

1910. 

1911. 

1912. 

Average 

1 tepar- 
tui  e of 
19  2 from 
average. 

Winter 
Spring  - 
Summer  - 
Autumn  - 

in. 

6'09 

777 

574 

6‘57 

in. 

6'21 

6'97 

7'30 

5‘94 

in. 

3’41 

5'68 

875 

7'32 

in. 

9'96 

770 

7'62 

7’58 

in. 

8'55 

671 

4'50 

8'02 

in. 

8'00 

3'60 

17'25 

7'58 

in. 

5’37 

573 

6'87 

8'38 

in. 

+2'63 
-F53 
+ 1078 
— 0'80 

Y ear  - 

26'25 

2576 

27'82 

3F84 

26'67 

35'03 

2575 

+978 

The  Winter  was  0'6°  milder  than  the  previous  Winter,  which 
was  the  warmest  since  1903,  and,  like  the  Winters  of  1910  and 
1911,  had  an  excessive  rainfall.  The  Spring  was  the  mildest 
since  1882,  and  the  driest  since  1893.  The  Summer  was  but 
little  below  the  average  temperature  owing  to  the  great  heat  in 
the  middle  of  July,  but  the  rainfall  was  nearly  three  times  the 
average  of  a normal  Summer,  and,  even  omitting  the  August 
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flood,  was  exceptionally  wet.  As  the  table  shows,  the  total 
rainfall  of  the  three  Summer  months  was  nearly  four  times  as 
great  as  in  the  three  similar  months  of  1911.  The  Autumn  was 
considerably  colder  than  usual,  due  chiefly  to  the  cold  of  Sep- 
tember, but  the  rainfall  was  slightly  below  the  average  amount. 

The  Year. 

The  year  1912  exhibited  some  singular  contrasts.  An 
exceedingly  mild  winter  was  interrupted  at  the  beginning  of 
February  by  a week  of  Arctic  cold,  while  an  abnormally  cold 
and  wet  Summer  had  one  week  of  tropical  heat  sandwiched 
into  the  middle  of  July.  The  great  beauty  of  1912  was  its 
Spring,  but  the  brilliant  skies  of  April  and  the  lovely  Spring 
weather  of  that  and  the  following  month  were  subsequently 
quite  overshadowed  by  the  dreary  Summer  and  disastrous  floods 
which  followed,  and  from  which  this  part  of  the  country  will 
take  long  to  recover.  Taking  the  year  as  a whole,  however, 
bad  as  a great  deal  of  the  weather  was,  it  was  not  so  uniformly 
ungenial  from  beginning  to  end  as  some  previous  years,  e.g., 
1860  and  1879.  In  tne  latter  year  winter  continued  with  great 
severity  until  May,  and  there  was  no  Spring  at  all ; whereas  in 
1912  the  Winter  was,  on  the  whole,  an  exceedingly  mild  one, 
and  the  Spring  one  of  the  most  beautiful  on  record.  The  mean 
temperature  of  the  year  was  about  a degree  above  the  average. 
Sunshine,  from  the  returns  with  which  Mr.  Willis  has  again 
been  good  enough  to  furnish  me,  was  210  hours  below  the 
average.  The  total  rainfall  at  Norwich,  35'03  ins.,  was  a 
record  back  to  1860,  the  previous  heaviest  year’s  rainfall  there 
having  been  34'97  ins.  in  1882.  The  maximum  fall  for  the 
County  of  Norfolk,  reported  to  the  Norfolk  Rainfall  Organisa- 
tion, was  that  of  Cawston,  where  the  Rev.  T.  H.  Marsh 
registered  38'72  ins.  This  excess  was  largely  due  to  a local 
thunderstorm  in  May.  I am  informed,  however,  that  at  Bylaugh 
Park,  near  East  Dereham,  40‘74  ins.  were  gauged.  According  to 
“ Symons’s  British  Rainfall,”  the  largest  reported  year’s  rainfall 
for  Norfolk  between  1860  and  1912  was  at  Dunham  in  1872,  and 
amounted  to  44'46  ins.  In  the  same  year  slightly  over  40  ins. 
were  also  measured  at  Hardingham,  Pickenham,  and  Swaffham. 
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IV. 

NOTES  ON  THE  GREAT  NORFOLK  RAINSTORM 
OF  25th  AND  26th  AUGUST,  1912. 

By  Arthur  W.  Preston,  F.R.Met.Soc. 

Read  25t1i  February,  1913. 

As  will  be  seen  from  the  foregoing  “Meteorological  Notes”  for 
1912,  a very  rainy  period  of  weather  set  in  over  this  district  on 
the  18th  July,  as  much  as  3’02  ins.  of  rain  having  fallen  between 
that  date  and  August  2+th,  only  7 out  of  the  38  days  having 
been  rainless.  On  Sunday,  August  25th,  the  weather  seemed 
to  improve,  and  the  day  was  very  fine,  but  towards  evening  the 
barometer  began  to  fall,  and  this  and  a “ watery  ” sunset 
indicated  an  early  renewal  of  the  wet  weather.  At  9 p.m.  the 
barometer  (corrected  and  reduced  to  sea  level)  stood  at  29'55 
ins.,  and  was  still  falling.  The  barograph  chart  shows  that 
after  midnight  the  fall  was  much  more  rapid.  By  9 a.m.  it  had 
fallen  to  29'08  ins.,  and  by  1 p.m.  to  almost  exactly  29  ins.  A 
temporary  rise  ensued  between  1 and  4 p.m.,  after  which  the 
mercury  was  steady  till  10  p.m.,  when  it  again  rose  without 
interruption  for  36  hours.  The  cause  of  the  disturbance  was  a 
small  depression,  which  appears  to  have  come  up  from  France, 
and  whose  centre  was  at  9 a.m.  on  the  26th  situated  over  the 
Thames  Estuary.  The  depression  moved  nearly  northwards 
and  deepened  rapidly  in  its  course.  The  centre  must  have 
passed  over  the  vicinity  of  Norwich  about  1 p.m.,  and  this 
supposition  is  confirmed  by  the  sudden  backing  and  rising  of 
the  wind  at  about  that  time.  The  rain  began  to  fall  at  Norwich 
about  4 a.m.,  and  appeared  to  increase  in  intensity  as  the 
morning  proceeded.  By  9 a.m.  1'03  ins.  had  fallen.  The 
greatest  volume  of  water  fell  between  9 a.m.  and  3.15  p.m. 
(4‘96  ins.);  between  3.15  p.m.  and  5.40  p.m.  a further  '60  in. 
was  added,  after  which,  although  it  still  continued  raining 


552  MR.  PRESTON’S  NOTES  ON  THE  NORFOLK  FLOOD. 

without  intermission  for  a further  15  hours,  the  intensity  had 
greatly  decreased,  and  only  '75  in.  fell  during  that  period,  of 
which  but  little,  it  is  said,  fell  after  4 a.m.  The  total  rain 
gauged  by  me  in  the  29  hours  between  4 a.m.  of  the  25th  and 
9 a.m.  of  the  27th  was  the  unprecedented  amount  of  7'34  ins. 
To  show  how  extensive  the  storm  was,  at  the  foot  of  this  paper 
I give  a list  of  the  totals  of  the  various  stations  of  the  Norfolk 
Rainfall  Organisation  (with  one  or  two  additions)  for  the  29 
hours  ending  9 a.m.  August  27th.  It  is  understood  that  the 
gauges  at  Dilham  and  Acle  overflowed,  which  accounts  for  the 
totals  given  at  these  places  being  so  much  less  than  at  other 
stations  at  no  great  distance.  It  will  be  seen  from  this  list  that 
all  the  localities  where  over  7 ins.  of  rain  were  measured  were 
in  an  area  between  Hethersett  on  the  west  and  Moulton  (near 
Acle)  on  the  east,  Sprowston  on  the  north,  and  Dunston  on  the 
south,  and  that  the  greatest  rain  occurred  at  Brundall  (8'09  ins.), 
which  is  about  the  centre  of  this  area. 

According  to  the  particulars  given  by  Dr.  H.  R.  Mill  in  his 
interesting  and  exhaustive  paper  read  before  the  Royal 
Meteorological  Society  on  the  20th  November,  1912,  rain 
began  to  fall  as  early  as  1 a.m.  in  the  neighbourhood  of 
Colchester,  and  the  storm  centre  travelled  at  the  rate  of  about 
20  miles  an  hour.  In  his  computation  of  the  total  amount  of 
rain  which  fell  over  Norfolk  generally,  Dr.  Mill  stated  that  the 
2,044  square  miles  of  the  county  had  a mean  rainfall  of  5'08  ins., 
corresponding  to  150,242,000,000  gallons,  or  a total  weight  of 
670,720,000  tons.  With  regard  to  the  amount  of  water  carried 
by  the  rivers,  he  stated  that  a calculation  had  been  made  which 
showed  that  the  River  Yare  at  Yarmouth  drained  an  area  of 
about  1,200  square  miles,  of  which  the  total  volume  of  water 
was  102,752,000,000  gallons,  which  weighed  458,714,000  tons, 
and  it  was  interesting  to  notice  that  the  Yare  and  Wensum 
above  their  junction  carried  almost  exactly  one-third  of  this 
amount.  The  Yare  below  the  junction  of  the  Wensum,  and 
including  the  Waveney,  also  carried  one-third,  and  the  Bure 
also  carried  one-third  of  the  total  quantity  of  rain.  The 
interesting  fact  connected  with  this  was  that  the  area  of  highest 
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rainfall  lay  between  Norwich  and  Yarmouth,  and  that  the 
rivers  above  Norwich  were  all  the  time  flowing  from  a region 
where  the  rainfall  was  smaller  towards  one  where  it  was  higher. 
Had  the  area  of  most  intense  rainfall  been  shifted  a few  miles 
to  the  westward,  the  severity  of  the  floods  at  Norwich  must 
have  been  very  much  greater.  In  my  own  opinion  the  direction 
and  force  of  the  wind  was  an  important  factor  in  the  cause  of 
the  disastrous  inundations  with  which  the  County  of  Norfolk 
was  visited.  It  is  well  known  that  a strong  north-west  wind 
will  at  any  time  cause  floods  in  low-lying  districts  adjacent  to 
the  rivers  Yare  and  Wensum  by  reason  of  the  obstruction  by 
the  wind  of  the  flow  of  water  to  the  sea  through  the  flowing  up 
of  high  tides,  and  it  was  near  the  period  of  Spring  tides  at  the 
time.  On  August  25th  and  26th,  after  the  wind  had  at  about 
1 p.m.  on  the  former  day  shifted  from  the  north-east  to  the 
north-west,  it  blew  with  great  force  from  the  latter  quarter  for 
nearly  17  hours.  According  to  observations  taken  by  Mr.  J.  H. 
Willis,  F.R.  Met. Soc.,  at  Southwell  Lodge,  Ipswich  Road, 
Norwich,  with  a pressure-tube  anemometer,  the  maximum  wind 
velocities  observed  every  hour  during  the  period  ranged  from 
24  to  42  miles  an  hour,  or  equal  to  wind  forces  6,  7,  and  8 ; 
while  at  Great  Yarmouth  I am  officially  informed  that  the 
anemometer  on  the  Sailors’  Home  registered  force  9,  or  about 
50  miles  an  hour.  This  continuous  high  wind  doubtless  kept 
back  the  water  which  was  at  the  time  falling  in  such  a prodigious 
downpour. 

At  Norwich  the  water  rose  to  a level  never  before  recorded. 
The  “flood  marks”  at  the  New  Mills  show  that  the  highest 
level  was  about  18  inches  higher  than  that  of  the  flood  of  1614, 
although  Mr.  A.  E.  Collins  (City  Engineer)  informs  me  that  the 
flood  of  1614  was  previously  exceeded  by  about  three  inches  by 
the  “ Candlemas  Flood”  of  1570,  and  that  the  latter  previously 
held  the  record.  The  1912  flood  was  about  three  feet  higher 
than  that  of  1878,  which  can  still  be  remembered  by  many 
persons.  The  1878  flood  had  been,  however,  exceeded  not 
only  in  1570  and  1614,  but  also  in  1646,  1734,  1762,  and  1770. 
According  to  “Browne’s  History  of  Norwich,”  published  in 


554  MR.  PRESTON’S  NOTES  ON  THE  NORFOLK  FLOOD. 

1814,  it  appears  that  the  flood  of  1614  (or  1615  as  it  is  there 
stated)  occurred  on  November  30th,  and  was  known  as  “St. 
Andrew’s  Flood.”  In  1646  it  is  recorded  that  the  flood  occurred 
on  November  15th,  and  “boats  were  rowed  in  several  of  the 
streets.”  “A  great  flood”  occurred  on  the  31st  December, 
1734,  and  was  of  nearly  the  same  level  as  that  of  1878.  Of 
the  1762  flood  Browne  records,  “On  October  27th  a great 
inundation  which  laid  300  houses  and  8 parish  churches  under 
water  ” ; also  “ a great  flood”  on  19th  November,  1770. 

Mr.  Collins  states  that  there  was  also  a flood  in  1696,  known 
as  the  “St.  Faith’s  Flood,”  which  came  within  about  four  inches 
of  the  1878  flood.  There  are  no  available  records  of  the  quantity 
of  rain  which  fell  in  any  of  the  floods  prior  to  1878,  but  in  the 
latter  year,  when  the  flood  occurred  in  the  middle  of  November, 
it  was  the  culminating  point  of  a very  rainy  period  of  fifteen 
days.  Although  the  previous  August  had  been  wet,  the  follow- 
ing September  and  October  were  not  abnormally  so.  But  with 
the  advent  of  November  rain  fell  daily,  the  total  from  November 
1st  to  14th  having  been  as  much  as  4'40  ins.,  or  more  than  three 
times  the  average  for  the  period.  On  the  top  of  this,  on  the 
15th,  1'34  ins.  more  fell,  making  5'74  ins.  for  the  fifteen  days; 
and  this  last  fall  caused  the  flood  of  that  year,  when  the 
Heigham  district  suffered  severely,  though  considerably  less  so 
than  in  1912.  It  is  interesting  to  compare  these  figures  with 
those  of  the  1912  flood.  In  1912  we  had  an  exceptionally  dry 
April  and  May,  a rather  wet  June,  then  a dry  time  till  July 
18th,  when  very  heavy  rains  set  in,  resulting  in  no  less  than 
5‘95  ins.  falling  in  the  38  days  (five  weeks  and  three  days) 
immediately  preceding  the  great  flood-rain.  Strictly  to  compare 
the  period  before  the  1912  flood-ram  with  that  of  1878  we  must, 
however,  only  take  the  preceding  14  days,  and  there  we  find 
that  considerably  less  fell  in  1912  than  in  1878,  viz.,  2'35  ins. 
in  1912  against  4'40  ins.  in  1878.  Therefore  it  is  not  so 
surprising  how  a comparatively  small  fall  as  1'34 — which  was 
the  actual  flood-rain  of  1878 — caused  so  great  a deluge  in 
proportion  to  the  extraordinary  fall  of  7 "34  ms.  which  fell  in  29 
hours  in  1912.  Taking,  however,  the  fall  of  the  previous 
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fortnight  in  each  case  in  conjunction  with  the  actual  flood-rain, 
we  have  the  following  results  : — 1878,  5‘74  ins. ; 1912,  9‘69  ins. 
It  would  seem  that  the  attendant  winds  in  1878  were,  as  in 
1912,  from  the  north-west,  so  doubtless  had  a similar  effect  in 
retarding  the  flow  of  the  water  to  the  sea.  The  rain  accom- 
panying the  1912  flood  was  of  a very  persistent,  penetrating 
character,  and  much  driven  about  by  the  wind,  and  was  not  of 
the  steady  thunder-rain  type  ; in  fact,  no  electrical  disturbance 
was  observed  at  any  time  throughout  the  continuance  of  the 
rain.  It  reminded  one  more  of  the  snow-blizzard  of  the  18th 
January,  1881.  It  is  a matter  for  congratulation,  however,  that 
the  occurrence  did  not  take  place  in  mid-winter,  and  was  not  in 
the  form  of  snow,  as  the  depth  of  snow  would  have  been  equal 
to  more  than  six  feet  on  the  level  ; and  how  many  houses 
would  have  withstood  the  weight  of  six  feet  of  solid  snow  on 
their  roofs  ? Yet  the  measurement  of  rain  which  fell  shows 
us  that  such  a contingency  could  be  possible  ! 

To  give  any  detailed  account  of  the  devastating  damage 
wrought  by  this  unprecedented  downpour,  or  of  the  noble  efforts 
made  to  assist  the  great  number  of  persons  rendered  homeless 
by  the  flood,  and  of  the  splendid  response  made  both  by  County 
and  City  to  the  appeals  for  pecuniary  assistance,  would  fill  a 
whole  number  of  these  Transactions,  and  would  be  beyond  the 
scope  of  these  notes,  which  are  merely  intended  to  place  upon 
record  the  general  meteorological  conditions  prevalent  at  the 
time,  and  the  amounts  of  rain  registered  in  various  parts  of  the 
County.  Although  (I  am  informed  by  the  County  Surveyor) 
that  no  less  than  103  bridges  and  culverts  in  the  County  of 
Norfolk  were  destroyed  or  seriously  damaged  by  the  water,  and 
although  the  flooding  was  so  severe  that  the  electric  light 
service  in  Norwich  was  suspended  for  three  days  and  the  tram 
service  for  two  days,  it  is  gratifying  to  know  that  only  three 
lives  were  lost — a remarkably  small  number  when  compared 
with  the  deaths  one  occasionally  reads  of  in  floods  in  other 
places.  The  public  health  also  suffered  but  little,  and  the 
alarmist  statements  which  appeared  in  some  of  the  London 
newspapers  of  fever  following  the  flood  were  pure  inventions. 
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The  death-rate,  according  to  the  returns,  was  remarkably  low  ; 
that  of  the  week  ending  August  31st  was  10'6  per  1000,  against 
20'2  in  the  corresponding  week  of  the  fine  Summer  of  1911; 
for  the  week  ending  September  7th  it  was  13'5,  against  21‘8  in 
1911,  and  for  the  week  ending  September  14th  only  7'7,  against 
19‘7  in  1911.  I am  much  indebted  to  Dr.  Mill  for  allowing  me 
to  illustrate  this  paper  with  a reproduction  of  his  admirable  map 
showing  the  rainfall  of  the  district  during  this  disastrous  flood, 
as  well  as  to  the  Royal  Meteorological  Society,  for  whom  the 
map  was  originally  prepared.  My  thanks  are  also  due  to  Mr. 
Collins  for  furnishing  me  with  the  accompanying  table  of 
heights  of  previous  floods  at  Norwich. 


The  Combined  Rainfall  of  August  25th  and  26th,  1912,  at 
Norfolk  Stations  : — 


Ius. 

Denver 

3'92 

Wereham 

4'24 

Sporle 

272 

Dunham 

3‘57 

W atton 

3'80 

Caston 

3'85 

Santon 

4'66 

Blakeney 

4‘90 

Great 

Witchingham3'37 

Cawston 

6'05 

Hingham 

3'99 

Honingham 

672 

Ins. 

Wymondham  6' 5 2 

Hethersett 

7'33 

Keswick 

6’88 

Drayton 

6'60 

Sprowston 

7'50 

Catton 

7'62 

N orwich — 

Cemetery 

7*51 

Eaton 

7'34 

Ipswich  Rd. 

7'36 

Brundall 

8'09 

Moulton 

773 

Northrepps 

576 

Ins. 

Gunton  6’89 

Worstead  5'89 

Dilham  ::3'86 

Rippon  Hall  6'05 
Coltishall  6'88 

Acle  :7‘05 

Ormesby  6'59 

Gt. Yarmouth  5' 12 
Dunston  7’22 

Swainsthorpe  7*01 
Saxlingham  6'65 
Hedenham  4’03 

Geldeston  4'48 


* Gauge  overflowed. 
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V. 

THE  FAUNA  AND  FLORA  OF  NORFOLK. 
Part  XIII. — Ichneumons. 

By  Claude  Morley,  F.Z.S.,  F.E.S.,  M.  Soc.  Ent.  France, 
Deutsche  Ent.  Gesellschaft,  etc. 

So  wonderfully  complete  was  the  first  account  of  the  Ichneumons 
of  Norfolk,  published  in  these  Transactions  (Vol.  V.,  part  5, 
pp.  603-632)  by  John  Brooks  Bridgman  in  1894,  that 
it  has  rendered  any  earlier  revision  and  addition  a work  of 
supererogation.  This  was  Bridgman’s  last  paper,  and  he  had 
then  been  working  upon  the  subject — exclusively  upon  Norfolk 
material,  with  the  exception  only  of  occasional  shooting  visits  to 
Wimbledon — for  just  about  20  years ; so  the  satisfactory  result 
he  attained  cannot  be  unlooked  for.  I have  seen  a good  deal 
of  his  private  correspondence  on  the  subject,  especially  that  to 
his  collaborator,  the  late  Mr.  E.  A.  Fitch,  of  Maldon,  and  this 
attests  throughout  the  exceptional  zeal  with  which  he  pursued 
the  subject  of  British  Ichneumons.  His  List  contains  records 
of  616  species,  of  which  a few  are  in  duplicate,  and  a great 
many  are  now  regarded  as  synonymous ; both  these  points 
need  revision,  but  it  is  in  the  discovery  of  older  names  for 
those  employed,  along  with  all  systematists  of  his  period,  by 
Bridgman,  and  in  the  adaptation  to  modern  classification  that 
his  List  must  be  considered  old-fashioned.  I have  worked 
through  it  critically ; and  what  especially  strikes  one  is  the 
peculiar  completeness  of  records  among  the  more  obscure 
groups,  while  the  larger  and  less  difficult — such  as  the 
Anomalides,  in  which  is  not  a single  personal  record  of  his — 
are  comparatively  neglected  and  ill-represented.  The  only 
small  and  difficult  group  he  failed  to  tackle  is  the  Orthocentrides, 
and  this  was  nowhere  understood  till  the  appearance  of  Prof. 
Thomson’s  monograph  upon  it  in  1898.  The  majority  of  the 
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hosts  in  the  former  List  were  not  from  Norfolk,  and  these  I 
have  omitted,  retaining  only  the  names  of  those  from  wffiich 
Ichneumons  have  been  bred  in  the  County.  I have  added 
synonyms  only  -when  a name  has  been  altered  from  that  in  the 
former  List,  and  the  number  of  these  will  well  illustrate  the 
vicissitudes  through  which  the  study  has  passed  during  the  last 
twenty  years.  The  records  from  Paget’s  “ Yarmouth  ” and 
Stephens’  “Illustrations”  are  still  retained  for  what  they  are 
worth,  which  amounts  to  little  nowadays.  Where  no  authority 
for  a record  is  instanced,  Bridgman  is  understood  ; and  the 
name  quoted  is  always  that  of  the  captor,  for  the  whole  of  the 
earlier  records  are  upon  his  authority,  and  the  more  recent  ones 
— all  those  since  the  date  of  his  List,  in  fact — are  upon  my 
own.  Thus  he  is  responsible  for  all  Mr.  E.  A.  Atmore’s  earlier 
records,  and  I have  had  the  pleasure  of  naming  the  latter  ones. 
Besides  these,  many  species  from  the  County  have  at  various 
times  been  sent  to  me  for  determination  by  Mr.  C.  J . Wainwright, 
Mr.  E.  Brunetti,  Mr.  F.  C.  Hinde,  Mr.  E.  A.  Elliott,  and  others; 
while  specimens  thence  were  in  the  late  Mr.  A.  Beaumont’s 
collection,  and  I have  myself  occasionally  collected  both  in  the 
Broads  and  upon  the  West  Coast.  I have  marked  additions  to 
the  former  splendid  List  with  an  asterisk,  and  the  total  number 
now  known  in  Norfolk  is  675 — a number  at  present  exceeded 
by  no  pubiished  county  list,  though  those  of  Suffolk  and  Surrey 
(embodied  in  my  “ British  Ichneumons  ”)  wall  probably  rather 
exceed  it,  but  that  of  Devonshire  is  585,  and  no  other  county 
has  yet  been  sufficiently  worked  to  attain  a position.  The  total 
of  the  indigenous  kinds  in  Britain  is  1,517. 

I have  added  a short  and  preliminary  List  of  the  other 
parasitic  Hymenoptera  that  have  chanced  to  come  under  my 
observation  from  time  to  time  ; but  this  part  of  the  study  has 
received  practically  no  attention  in  the  County  hitherto,  and, 
although  he  collected  them,  Bridgman  published  next  to  nothing 
upon  the  Braconidse,  etc.  His  collection  of  them,  preserved  in 
the  Norwich  Castle  Museum  (though  not,  I believe,  along  with 
the  remainder  of  his  Hymenoptera,  which  I have  three  or  four 
times  consulted  in  the  Committee  Rooms  since  1899),  will  be 
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of  more  service  to  future  students  than  it  was  to  himself.  His 
collection  also  contains  numerous  specimens,  apparently  co- 
types, from  Sweden  of  Thomson’s  species.  Would  that  some 
competent  person  would  examine  it,  and  so  publish  an  adequate 
account  of  the  Norfolk  Braconidae,  Evaniidae,  and  Cynipidae, 
which  would  not  be  difficult ; though  we  shall  have  to  wait  a 
good  many  years  for  that  of  our  Chalcididae  ; and  even  the 
Proctotrypidae  are  very  little  known  in  Britain. 


ICHNEUMONID/E. 

(1st  List,  Trans.  Norf.  Soc.  1894,  pp.  608-632.) 

Sub-Family  ICHNEUMON  INAL 

Hoplismenus  " ALBIFRoNS,  Grav.  A female  at  King’s  Lynn 
in  August,  1909  (Atmore). 

Automalus  ALBOGUTTATUS,  Grav.  “Norfolk  in  June” 
(Stephens). 

TROGUS  LUTORIUS,  Fab.  Taken  by  Laddiman,  also  by 
Atmore,  at  King’s  Lynn  (Bridgman).  Rare 
about  Yarmouth  (Paget). 

PROTICHNEUMON  " PISORIUS,  Linn.  A female  at  King’s 
Lynn  (Atmore,  1905). 

„ ERYTHROGASTER,  Steph.  “This  fine  and 

conspicuous  insect  was  found  by  the  late 
Rev.  J.  Burrell  in  Norfolk,  and  sent  by 
him  to  Mr.  Haworth,  from  whose 
collection  I obtained  it  ” (Steph.,  Illus. 
vii.,  188).  [This  is  the  Ichneumon 
expectatorius  of  Bridgman’s  list.] 

COELICHNEUMON  DERASUS,  Wesm.  One  male  at  Eaton  in 
July. 

,,  bilineatus,  Gmel.  A common  parasite  of 

Abraxas  grossulariata. 

„ CONSIMILIS,  Wesm.  Bridgman  took  both 

sexes ; the  female  at  Cromer. 
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COELICHNEUMON  LINEATOR,  Fab.  A small  female  at  King’s 
Lynn  in  1906  (Atmore).  Two  males 
bred  from  larvae  found  under  bark  at 
Brundall. 

,,  IMPRESSOR,  Zett.  Bred  at  Lynn  on  June 

11th  from  Gortyna  flavago,  by  Atmore. 

,,  *COMlTATOR,  Linn.  A single  male  at  King’s 

Lynn  (Atmore,  1912). 

„ ::LEUCOCERUS,  Grav.  A male  at  King’s 

Lynn  (Atmore,  1910). 

STENICHNEUMON  "CULPATOR,  Schr.  A single  example  of  this 
probably  Western  species  at  King’s 
Lynn  in  August,  1903  (Atmore). 

„ OCHROPIS,  Gmel.  Norwich. 

„ s,:PICTUS,  Grav.  One  female  of  this  probably 

Western  species  at  King’s  Lynn  on  19th 
May,  1903  (Atmore). 

Cratichneumon  NIGRITARIUS,  Grav.  “Taken  in  Norfolk, 
in  June”  (Stephens);  Sparham  (Norgate); 
King’s  Lynn  in  1906  (Atmore). 

,,  FABRICATOR,  Fab.  Cromer  in  August,  1903 

(Elliott) ; King’s  Lynn  (Atmore). 
Doubtless  common. 

,,  ANNULATOR,  Fab.  (curvinervis,  Fllmgr.) 

Ringstead  Downs  in  August  (Morley) : 
King’s  Lynn  (Atmore);  Norwich. 

,,  FUGITIVUS,  Grav.  A male  at  Norwich 

(Bridgman) ; a female  at  King’s  Lynn 
in  1906  (Atmore). 

,,  LANIUS,  Grav.  Males  at  King’s  Lynn  in 

1906  (Atmore).  Not  uncommon  in  the 
neighbourhood  of  Norwich. 

,,  :,:RUFlFRONS,  Grav.  Both  sexes  commonly 

at  King’s  Lynn  (Atmore). 

,,  :':PALLlDlFRONS,  Grav.  A male  at  King’s 

Lynn  in  1906  (Atmore). 

,,  "RUFICEPS,  Grav.  King’s  Lynn  (Atmore, 

1910).  A rare  species. 
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Melanicheumon  leucomelas,  Gmel.  Not  uncommon  ; 

Mousehold  and  Earlham. 

„ BIMACULATORIUS,  Pz.  A single  female  at 

Brundall  on  September  17th,  1884. 

,,  SATURATOR  I US,  Linn.  King’s  Lynn  (At- 

more).  Earlham  and  Brundall. 

„ :;'PERSCRUTATOR,  Wesm.  A male  at  King’s 

Lynn  in  1906  (Atmore). 

„ NUDICOXA,  Thoms.  Both  sexes  not  rare  at 

Lynn  (Atmore). 

Barichneumon  RIDIBUNDUS,  Grav.  King’s  Lynn  in  1906 
(Atmore).  A male  at  Eaton  in  July. 

„ HERACLEAN^E,  Bridg.  I took  a female  at 

Lynn. 

,,  ALBICINCTUS,  Grav.  Eaton  in  June 

(Morley);  King’s  Lynn  (Atmore).  Very 
common. 

,,  PLAGIARIUS,  Wesm.  Eaton,  near  Norwich, 

in  August  (Transactions,  Ent.  Soc.,  1889, 
p.  411). 

„ B1LUNULATUS,  Grav.  Common. 

,,  ANATOR,  Fab.  Two  females  at  Norwich. 

,,  GEMELLUS,  Grav.  It  appears  to  be  generally 

distributed,  but  not  common  ; Heigham, 
Earlham,  Brundall,  and  King’s  Lynn. 

,,  VESTlGATOR,Wesm.  (deceptor,  Gr.)  “Found 

in  Norfolk”  (Stephens);  King’s  Lynn 
(Atmore,  1910)  ; Norwich. 

,,  LEPIDUS,  Grav.  King’s  Lynn  in  1906 

(Atmore) ; Filby  Broad  and  Eaton  near 
Norwich  (Morley).  Males  at  Brundali 
and  Norwich. 

„ *VACILLATORlUS,  Grav.  A male  at  King’s 

Lynn  (Atmore,  1912). 

Ichneumon  *deliratorius,  Linn.  King’s  Lynn  in  1910 
(Atmore). 

,,  SARCITORIUS,  Linn.  ( vaginatorius , Linn.) 

Both  sexes  at  King’s  Lynn,  1906  (Atmore). 
Common. 
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Ichneumon  CiEDATOR,  Grav.  “ Found  in  Norfolk  ” 
(Stephens,  Illus.  Man.,  vii.,  162). 

,,  LATRATOR,  Fab.  Norwich  (Beaumont) ; King’s 

Lynn  (Atmore) : Metton  (Morley).  Not 
uncommon  ; Earlham,  Brundall,  and  Cromer. 

„ MOLITORIUS,  Grav.  Recorded  from  Norfolk 

by  Paget. 

„ LANGUIDUS,  Wesm.  Two  males  at  Eaton  and 

Earlham  in  July  and  August. 

,,  EXTENSORIUS,  Linn.  ( luctatorins , Linn.) 

King’s  Lynn,  1906  (Atmore).  Common. 

„ "XANTHORIUS,  Forst.  Both  sexes  at  King’s 

Lynn  in  1906  (Atmore). 

„ GRACILENTUS,  Wesm.  A single  female  at 

Earlham  in  August. 

„ CONFUSORIUS,  Grav.  King’s  Lynn  in  1906 

(Atmore).  The  males  are  common,  the 
females  less  so. 

,,  MACROCERUS,  Thoms.  The  only  British  speci- 

men is  a Brundall  male,  named  by  Professor 
Thomson,  of  Lund. 

,,  PRIMATORIUS,  Forst.  One  female  at  Mousehold 

Heath  on  5th  September,  1883  (Thouless). 

,,  *RAPTORIUS,  Grav.  A very  typical  female  at 

King’s  Lynn  in  1906  (Atmore). 

,,  EMANCIPATUS,  Wesm.  A male  in  the  neigh- 

bourhood of  Norwich. 

,,  INSIDIOSUS,  Wesm.  One  female  at  Brundall 

in  August,  1878. 

,,  CESSATOR,  Mull.  “it  occurs  in  Norfolk” 

(Stephens). 

Chasmias  MOTATORIUS,  Fab.  Very  common. 

Ctenichneumon  CASTIGATOR,  Fab.  Common. 

,,  FUNEREUS,  Fourc.  A single  male  at  Eaton, 

near  Norwich. 

,,  REPENTINUS,  Grav.  Known  as  British 

solely  on  the  statement — “From  Mr. 
Haworth’s  collection  : taken  in  Norfolk” 
(Stephens,  Illus.  Man.,  vii.,  189),  till 
Harwood  took  a maleat  Colchester,  1904. 
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CTENICHNEUMONMESSORIUS,  Grav.  Two  females  at  Earlham. 

,,  divisorius,  Grav.  Both  sexes  at  King’s 

Lynn  by  Atmore  (Morley). 

Spilichneumon  OCCISORIUS,  Fab.  King’s  Lynn  (Atmore). 
Common. 

AMBLYTELESPALLIATORIUS,  Grav.  Brundall  and  Mousehold 
Heath. 

„ VADATORIUS,  Illig.  One  female  in  Norfolk 

(Thouless). 

,,  NEGATORIUS,  Fab.  ( ornatorius , Gr.)  “ Found 

occasionally  in  Norfolk”  (Stephens). 

„ ARMATORIUS,  Forst.  Norwich. 

„ ' subs E RICANS,  Grav.  Males  at  King’s  Lynn 

(Atmore). 

,,  oratorius,  Fab.  Two  males  at  Mousehold 

Heath  in  September. 

„ *UNIGUTTATUS,  Grav.  Males  at  King’s  Lynn 

(Atmore). 

PROBOLUS  ALTICOLA,  Grav.  Not  uncommon. 

Hepiopelmus  Wariegatorius,  Panz.  A fine  female  in  a 
town  garden  at  King’s  Lynn  in  August, 
1905  (Atmore). 

PLATYLABUS  RUFUS,  Wesm.  King’s  Lynn  (Atmore).  Swept 
at  Horning,  15th  June,  1901  (Morley). 

,,  PEDATORIUS,  Fab.  Common.  Var.  iridipennis, 

Wesm.  Norwich,  and  by  Thouless. 

,,  TENUICORNIS,  Grav.  The  only  British  record  is 

“ Rare;  taken  in  Norfolk”  (Stephens,  Illus. 
Man.,  vii.,  129). 

,.  *PUMILI0,  Hlmgr.  A male  at  King’s  Lynn  in 
1906  (Atmore). 

„ PACTOR,Wesm.  Earlham,  near  Norwich  (Bridg- 

man). A female  on  September  11th  at 
King’s  Lynn  (Atmore,  1912). 

,,  DIMIDIATUS,  Grav.  A male  at  King’s  Lynn  in 

1906  (Atmore).  Mousehold  Heath. 

,,  ’’’ALBINUS,  Grav.  A male  on  July  12th  at  King’s 
Lynn  (Atmore,  1912). 
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Ap^leticus  INCLYTUS,  YVesm.  Introduced  as  British  from 
Lakenham  (Thouless).  Earlham  in  July. 
Both  in  coll.  Bridgman. 

HERPESTOMUS  NASUTUS,  YVesm.  Earlham  in  August.  Var. 

intermedins,  Wesm.  Eaton,  August,  1881. 

,,  FURUNCULUS,  Wesm.  Earlham,  Eaton,  and 

Mousehold  Heath,  in  August  and  September. 

„ : BRUNNEICORNIS,  Grav.  King’s  Lynn  (Atmore, 

1912). 

Ph^OGENES  ARGUTUS,  Wesm.  Ringstead  Downs  (Morley). 

Introduced  as  British  from  Eaton  and  Earl- 
ham, commonly. 

„ SEMIVULPINUS,  Grav.  Found  in  Norfolk;  not 

common  (Stephens) : King’s  Lynn  (Atmore, 
1910).  Common  at  Norwich  and  Brundall. 

,,  PLANIFRONS,  Wesm.  Brundall  in  August. 

,,  TREPIDUS,  Wesm.  Hethersett  and  Wroxham  in 

May. 

„ ISCHIOMELINUS,  Grav.  Common. 

,,  IMPIGER,  Wesm.  Norwich  and  Earlham  in 

August  and  September. 

,,  BELLICORNIS,  Wesm.  A pale-legged  form  at 

Brundall  and  Earlham  in  May  and  Septem. 

,,  NANUS,  Wesm.  Eaton  in  July  and  August. 

,,  STIMULATOR,  Grav.  “ Found  in  Norfolk  ” 

(Stephens). 

,,  :‘  M ACULICORNIS,  Steph.  A female  at  King’s  Lynn 

(Atmore,  1910). 

,,  CALLOPUS,  Wesm.  Common. 

,,  FULVITARSIS,  Wesm.  Common. 

Diadromus  variicolor,  Wesm.  “ Four  males  from  Gunton 
by  Cromer”  (Bridg.,  Trans.  Ent.  Soc., 
1889,  p.  413),  on  August  1st,  1887,  one  being 
referable  to  the  var.  intermedins,  Wesm. 
Doubtless  Runton  is  intented. 

,,  COLLARIS,  Grav.  Eaton  in  July  (Bridg.)  Ring- 

stead  Downs  and  Mousehold  Heath,  June 
(Morley). 
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EPITOMUS  PARVUS,  Thoms.  First  found  in  Britain,  “ occa- 
sionally in  the  neighbourhood  of  Norwich.” 

OlORHlNUS  PALLID  I PALPIS,  Wesm.  Not  uncommon  in 
Autumn  : Eaton,  Earlham,  Mousehold.  Var. 
striatus,  Bridg.  At  the  same  three  localities 
in  September. 

yETHECERUS  LONGULUS,  Wesm.  Norwich  in  June  and  Earl- 
ham in  Sept.  (Trans.  Ent.  Soc.  1881,  pp. 
149  et  150). 

,,  NITIDUS,  Wesm.  Bred  at  Lynn  from  Cosmia 

dijfinis  (Atmore).  Earlham,  Gunton, 
Lakenham,  and  Heigham,  in  July  and  Sept. 

,,  DISCOLOR,  Wesm.  A single  female  at  Earlham 

in  September,  1877. 

,,  DISPAR,  Wesm.  Common. 

DIC.ELOTUS  PUMILUS,  Grav.  Mouselold  in  June.  Doubtless 
abundant. 

,,  CAMERONI,  Bridg.  Heigham  and  Earlham  in 

August. 

Colpognathus  CELERATOR,  Grav.  King’s  Lynn  (Atmore). 

Centeterus  opprimator,  Grav.  Common  at  Brundall. 

ISCHNUS  NIG  RICO  LLIS,  Grav.  Norwich. 

TRACHYARUS  CORVINUS,  Thoms.  “ En  hanne  har  Bridgman 
sandt  till  paseende  fran  England”  (Thomson). 
A single  male  at  Earlham  in  July,  presumably 
a co-type  of  the  species. 

Alomyia  debellator,  Fab.  Norfolk  (Curtis,  Brit.  Ent. 

pi.  cxx.)  King’s  Lynn  (Atmore)  ; Hunstanton 
in  September,  1900  (Brunetti).  The  male  is 
very  common,  but  the  female  is  rarely  seen  ; 
Bridgman  had  only  one  female. 

Sub-Family  CRYPTINiE. 

Trichocryptus  cinctorius,  Fab.  A female  at  Acle 
(Thouless).  Several  in  dykes  at  Mar- 
tham  Broad,  1st  September,  1901,  by 
O.  E.  Janson  (Morley). 
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Cratocryptus  STOMATICUS,  Grav.  Eaton  and  Earlham  in 
June. 

,,  ANATORIUS,  Grav.  Household  Heath  in  August. 

,,  PARVULUS,  Grav.  King’s  Lynn  (Atmore). 

Brundall  and  Heigham  osier  carr. 

Cubocephalus  NIGRIVENTRIS,  Thoms,  (cal iginosis,  Gr., 
female.)  Sparham  (F.  Norgate).  A 
female  at  King’s  Lynn  (Atmore,  1912). 

„ OVIVENTRIS,  Grav.  Earlham. 

Microcryptus  perspicillator,  Grav.  Captured  and  bred 
at  Lynn  from  Trachea  piniperda{ Atmore). 
Earlham  in  July. 

„ FLAVOPUNCTATUS,  Bridg.  Described  (Trans. 

Ent.  Soc.  1889,  p.  414)  from  males  taken 
at  Household  Heath  early  in  Oct.,  1881. 

,,  RUFIPES,  Grav.  A female  at  King’s  Lynn 

(Atmore,  1912). 

„ IMPROBUS,  Grav.  Two  somewhat  doubtful 

males  at  Earlham  in  September. 

,,  GRAM  I NICOLA,  Grav.  Brundall  and  Laken- 

ham. 

,,  ABDOMINATOR,  Grav. (ye/imafor,  Gr.)  Cromer 

(Elliott)  ; King’s  Lynn  in  1906  (Atmore). 
Hales  common  ; females  at  Eaton. 

„ ARRIDENS,  Grav.  King’s  Lynn  (Atmore, 

1910).  Common. 

„ NIGROCINCTUS,  Grav.  {jucundus,Gv.)  Hales 

very  common ; females  at  Eaton  and 
Household. 

„ ERYTHRINUS,  Grav.  {lacteator,  Gr.)  Hales  at 

Earlham  and  Brundall  in  July  and  August ; 
females  at  Foxley  Wood  (Thouless),  Nor- 
wich, and  Horning  Ferry. 

,,  "BASIZONIUS,  Grav.  A female  at  King’s  Lynn 

(Atmore,  1910). 

,,  SPERATOR,  Hull.  Rockland  Broad  in  June, 

1901  (Horley)  Felthorpe. 
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Microcryptus  MICROPTERUS,  Grav.  {jejunator,  var.  1,  Gr.) 

Males  common,  but  females  not  yet 
noticed  in  the  County. 

,,  :'TRICINCTUS,  Grav.  A male  at  King’s  Lynn 

(Atmore,  1912). 

,,  : LEUCOSTICTUS,  Grav.  King’s  Lynn  (Atmore, 

1910). 

Acanthocryptus  NIGRICOLLIS,  Thoms.  ( subtilicornis , Gr., 
excl.  maleb  Recorded  under  the  latter 
name  from  Heigham  in  June. 

,,  HOPEI,  Mori.  Lakenham  in  September. 

„ QUADRISPINOSUS,  Grav.  King’s  Lynn 

(Atmore,  1912).  Brundall  in  October. 

,,  NIGRITA,  Grav.  Earlham  and  Eaton  in 

September. 

Glyphicnemis  *PROFLIGATOR,  Fab.  King’s  Lynn  (Atmore). 

Common  at  Metton  towards  the  end  of 
August  (Morley). 

,,  ? VAGABUNDA,  Grav.  Bridgman’s  record  pro- 

bably refers  to  the  last  species. 

,,  BREVIS,  Grav.  Ringstead  Downs  (Morley); 

King’s  Lynn  in  1906  (Atmore).  Earlham 
in  August. 

PHYGADEUON  ‘ VAGANS,  Grav.  Females  at  King’s  Lynn 
(Atmore,  1912). 

,,  NANUS,  Grav.  Earlham  (Entomologist,  1880, 

p.  53). 

,,  BRACHYURUS,  Thoms.  Earlham  in  June,  and 

named  by  Thomson,  from  Eaton. 

„ FLAVIMANUS,  Grav.  One  male  at  Mousehold 

Fleath  in  July. 

,,  VARIABILIS,  Grav.  Caistor  in  August,  1908 

(Morley) ; King’s  Lynn  (Atmore).  Com- 
mon in  May. 

,,  DUMETORUM,  Grav.  A male,  named  by 

Thomson,  at  Brundall  in  May. 

,,  EXIGUUS,  Grav.  Not  uncommon  at  Norwich. 
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Ph YGADEUON  mixtus,  Bridg.  ( Honiteles).  Described  from 
Brundall  near  Norwich. 

„ HERCYNICUS,  Grav.  Horsham  St.  Faith 

(Morley)  ; King’s  Lynn  (Atmore).  First 
found  in  Britain  at  Eaton,  Heigham,  and 
Brundall. 

,,  BREVITARSIS,  Thoms.  Earlham  and  Wroxham 

in  August  and  September.  Named  by 
Thomson. 

,,  NITIDUS,  Grav.  King’s  Lynn  in  1906  (At- 

more). Earlham,  Eaton,  and  Heigham 
in  September. 

„ OVATUS,  Grav.  Earlham  in  August. 

,,  FUMATOR,  Grav.  Cromer  (Elliott) ; King’s 

Lynn  in  1906  (Atmore)  ; Horning  and 
Winterton  (Morley).  Very  common,  as 
also  is  the  var.  troglodytes,  Gr. 

,,  INFLATUS,  Thoms.  Taken  by  Bridgman. 

,,  SCAPOSUS,  Thoms.  Taken  for  the  first  time 

in  Britain,  with  its  two  allies,  in  Norfolk. 

,,  DIMIDIATUS,  Thoms.  Taken  by  Bridgman. 

„ ROTUNDIPENNIS,  Thoms.  Mousehold  Heath 

in  August  ^(Bridgman) ; and  on  9th  June, 
1901  (Morley).  Elsewhere  it  is  only 
known  from  Sweden. 

Panargyrops  tenuipes,  Grav.  ( Hemiteles  ruficaudatus, 
Bridg.)  Wroxham  and  Earlham  in  July. 

,,  AiREUS,  Grav.  Common. 

,,  *PELLUCIDATOR,  Grav.  King’s  Lynn  (Atmore, 

1910). 

,,  TENUIS,  Grav.  ( H.  fragilis,  Gr.)  Generally 

distributed  ; bred  by  Bridgman  at  Norwich 
in  May,  1881,  from  the  previous  year’s  nests 
of  the  spider,  Agroeca  ( Agelena ) brunnea, 
Bl.  H.  formosus,  Desv.,  Earlham  in 
June  and  July. 

,,  CLAVIGER,  Tasch.  [N ematopodius  .ater,  Bridg.) 

Males  common  close  to  Norwich  towards 
the  end  of  May  ; no  females  seen. 
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Orthopelma  luteolator,  Grav.  Common ; bred  from 
galls  of  Rhodites  eglanterice,  Htg. 

Spinolia  FULVEOLATA,  Grav.  ( Catalytus  Mangeri,  Gr.)  A 
pair  at  Brundall  and  Horning  Ferry  in  June  and 
September. 

Hemiteles  ’fulvipes,  Grav.  Common. 

,,  SUBMARGINATUS,  Bridg.  Bred  from  cocoons  of 

Apanteles  congestus  taken  at  Mousehold 
Heath. 

,,  SCABRICULUS,  Thoms.  The  first  British  speci- 

men was  taken  (Trans.  Ent.  Soc.  1886, 
p.  340)  at  Eaton  in  July,  and  named  by 
Prof.  Thomson. 

,,  ' CAPREOLUS,  Thoms.  The  first  British  male  was 

taken  {lib.  cit.  p.  340)  near  Norwich  and 
named  by  Thomson.  Omitted  in  Bridgman’s 
County  List. 

,,  CONFORMIS,  Gmel.  Bred  at  King’s  Lynn  from 

Lithocolletis  Frolichiella  (Atmore). 

,,  bicolorinus,  Grav.  Common. 

,,  AREATOR,  Panz.  King’s  Lynn  in  1906  (Atmore). 

Common. 

,,  CINGULATOR,  Grav.  King’s  Lynn  (Atmore). 

Common. 

„ PICTIPES,  Grav.  Earlham  in  July. 

,,  VARIICOXIS,  Tasch.  The  only  British  record  is 

from  Earlham  in  July. 

,,  CASTANEUS,  Tasch.  Earlham  in  July. 

,,  INCISUS,  Bridg.  Heigham  and  Earlham  in  July 

and  September. 

.,  FLORICOLATOR,  Grav.  Earlham  and  Lakenham. 

,,  SORDIPES,  Grav.  Aylsham ; bred  from  Cynips 

Kollari  galls.  Only  British  record. 

,,  *CYNIPINUS,  Thoms.  Introduced  as  British  and 
named  by  Thomson  (Trans.  Ent.  Soc.  1886, 
p.  339),  from  the  neighbourhood  of  Norwich. 
Omitted  in  Bridgman’s  List. 


1.  Hemiteles  rufipes  Bridg.,  and  H.  tibialis  Bridg.  (Trans.  Norf.  Soc.  1894,  pp.  614  et 
615)  are  manuscript  names.— C.M.' 
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Hemiteles  SIMILIS,  Gmel.  Common. 

,,  OBSCURUS,  Bridg.  The  only  known  exponents 

of  this  species  are  two  males  bred  from  the 
egg-bags  of  a spider,  found  at  Eaton  in  a 
rolled-up  nettle  leaf,  protected  by  the  spider 
herself ; one  parasite  was  developed  from 
each  sac  (Trans.  Ent.  Soc.,  1883,  p.  54). 

„ LjEVIGATUS,  Ratz.  (furcatus,  Tasch.)  Bred 

from  Gracillaria  auroguttella  at  Lynn 
(Atmore).  Not  uncommon. 

„ BIANNULATUS,  Grav.  Brundall  in  May. 

,,  CHIONOPS,  Grav.  Earlham  and  Eaton  in  May, 

August,  and  September. 

,,  BALTEATUS,  Thoms.  Only  known  in  Britain 

from  the  Heigham  osier  carr,  August. 

,,  IMBECILLUS,  Grav.  Common.  Bridgman  raised 

both  sexes  from  the  cocoons  of  Apanteles 
glomeratus,  out  of  Pieris  brassicce. 

„ OXYPHIMUS,  Grav.  Earlham  in  September. 

,,  ARGENTATUS,  Grav.  (gyrini,  Parf.)  Brundall  in 

May. 

„ STAGNALIS,  Thoms.  The  only  British  records 

are  from  Norfolk,  where  Bridgman  bred  it 
from  a spider’s  nest,  and  caught  it  at  Brundall 
and  Heigham  carr. 

,,  AESTIVALIS,  Grav.  Cromer  (Elliott)  ; King’s 

Lynn  (Atmore);  Roydon  Fen,  near  Diss 
(Morley).  Common. 

,,  HADROCERUS, Thoms.  The  only  British  specimen 

is  a female,  taken  at  Earlham  in  July,  1889. 

,,  SUBANNULATUS,  Bridg.  Earlham  in  September. 

,,  GRACILIS,  Thoms.  Hickling  Broad  in  June 

(Morley);  Brundall  and  Norwich;  bred  from 
spiders’  nests.  Common. 

,,  * ANGLICAN  US,  Mori.  I swept  the  type  of  this 

species  in  Roydon  Fen,  near  Diss,  on  8th 
June,  1900  (Morley). 
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HEMITELES  VALIDICORNIS,  Thoms.  Found  to  be  British,  at 
Eaton,  in  September ; named  by  Thomson. 

Cecidonomus  INIMICUS,  Grav.  (Hemiteles).  Eaton  and 
Earlham. 

,,  '|:GALLICOLA,  Bridg.  Bridgman  took  three  males 
at  Norwich;  not  in  his  List. 

Pezomachus  ZONATUS,  Fbrst.  Common ; bred  from  the 
spider  Agroeca  brunnea,  Bl. 

,,  COSTATUS,  Bridg.  Not  uncommon  about  Norwich. 

,,  ACARORUM,  Linn.  A male,  named  hortensis  by 

Thomson,  at  Brundall.  Var.  avidus,  Forst. 
One  male  in  Heigham  osier  carr.  Var. 
xylochophilus,  Forst.  Ranworth  Broad, 
June  (Morley);  Brundall,  and  Horning  Ferry. 

,,  MANDIBU LARIS,  Thoms.  The  only  British  male 

was  taken  near  Norwich  in  September. 

„ FESTINANS,  Grav.  The  var.  posthumus,  Forst., 

found  at  Mousehold  Heath. 

,,  NIGRITUS,  Forst.  Earlham,  Eaton,  and  Brundall. 

„ SPINULUS,  Thoms.  The  only  British  male  is 

from  Norwich  (Tr.  E.  S.,  1886,  p.  341). 

,,  TENER,  Forst.  Not  uncommon  about  Norwich. 

,,  FORMICARIUS,  Fab.  Near  Norwich.  Var. 

Hemimachus  ovatus,  Bridg.,  at  Brundall  in 
mid-September,  1881. 

,,  MULLERI,  Forst.  Mousehold.  Var.  incertus, 

Forst.,  is  common  at  Norwich. 

„ DISTINCTUS  Forst  Mousehold. 

,,  ? CAUTUS,  Forst.  The  type  has  not  yet  been  found; 

the  doubtfully  synonymous  Hemimachus 
rufipes,  Bridg.,  was  described  from  Norwich 
males. 

,,  ANALIS,  Fbrst.  First  found  in  Britain,  not  un- 

commonly, near  Norwich. 

,,  ATTENTUS,  Fbrst.  (transfuga,  Fst.)  Common. 

,.  TONSUS,  Fbrst.  Only  known  as  British  from 

Mousehold  females,  bred  out  of  Apan  teles 
congestus,  probably  from  Plusia  gamma. 
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Pezomachus  : PUMILUS,  Forst.  A female  swept  in  a lane  at 
Winterton,  June,  1901  (Morley). 

,,  INTERMEDIUS,  Forst.  Ringstead  Downs  (Morley). 

Common  in  the  neighbourhood  of  Norwich; 
the  male  form,  anguinus,  has  also  occurred 
at  Norwich. 

,,  VAGANS,  Oliv.  Buckenham.  The  form  discedens, 

Forst.,  swept  in  Ranworth  Broad  in  June, 
1901  (Morley). 

,,  IMPOTENS,  Forst.  Earlham  in  July. 

„ TIMIDUS,  Forst.  One  somewhat  doubtful  female 

at  Norwich. 

,,  OCHRACEUS,  Forst.  Common. 

,,  "MODESTUS,  Forst.  Cromer  in  Aug.,  1903  (Elliott). 

,,  AGILIS,  Grav.  A single  male,  named  by  Prof. 

Thomson. 

,,  CARNIFEX,  Forst.  The  form  rufulus , Forst.,  is 

common  ; the  form  juvenilis,  Fst.,is  recorded 
from  Eaton;  the  form  debilis,  Fst.,  was 
swept  by  Morley,  at  Wroxham,  in  June. 

,,  ? NIGRICORNIS,  Forst.  The  type  has  not  been 

noticed ; the  doubtfully  associated  male, 
Hemimachus  piceus,  Bridg.,  was  swept  at 
Mousehold  Heath  early  in  August,  1882. 

,,  CORRUPTOR,  Forst.  Horning  Ferry  in  June,  1901 

(Morley)  ; common.  The  var.  f annus,  Fst., 
is  common  about  Norwich,  probably  with 
var.  dubitator,  Fst. 

,,  INSTABILIS,  Forst.  Female  doubtless  abundant, 

but  not  noticed  ; males  common. 

,,  CURSITANS,  Grav.  ( Hemimachus  rufotinctus, 

Bridg.)  Felthorpe  in  June. 

,,  DETRITUS,  Forst.  The  only  British  record  is 

from  Apanteles  at  Mousehold. 

,,  comes,  Forst.  (viduus,  Fst.)  Three  females  at 

Norwich. 

VOL.  IX.  I 
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PEZOMACHUS  FASCIATUS,  Fab.  Common  ; bred  from  Apanteles 
cocoons  in  September,  1880,  and  from  nests 
of  Agroeca  brunnea,  BI. 

„ palpator,  Grav.  ( insolens,  Fst.)  Bred  at  King’s 

Lynnfrom  Coleophorafuscedinella{  Atmore). 

Stilpnus  GAGATES,  Grav.  Brundall  in  July. 

,,  PAVONINE,  Scop.  King’s  Lynn,  one  female  (Atmore, 
1912);  Eaton  in  July. 

,,  BLANDUS,  Grav.  Occasionally  at  Norwich  in  June 

and  August. 

Atractodesvestalis,  Hal.  Heacham  in  August,  1906 
(Morley) ; common. 

,,  BICOLOR,  Grav.  Norwich  in  May  and  July. 

,,  GILVIPES,  Holmgr.  A female  at  Rockland  Broad 

in  June  (Morley);  Lakenham  in  May. 

,,  EXILIS,  Hal.  Ringstead  Downs,  Horning  Ferry 

in  June,  1901, and  Burnham  Thorpe  (Morley); 
Norwich  in  May  and  July. 

,,  COMPRESSUS,  Thoms.  Wroxham  in  June. 

Exolytus  lzevigatus,  Grav.  Common. 

,,  SPLENDENS,  Grav.  Brundall  in  July. 

,,  ‘ SCRUTATOR,  Hal.  A male  swept  in  Roydon  Fen, 

near  Diss,  on  8th  June,  1900  (Morley). 

CALLIDIOTESLURIDATOR,  Grav.  ( properator , Hal.)  Common. 

Mesostenus  OBNOXIUS,  Grav.  A female  at  King’s  Lynn  in 
1906  (Atmore)  ; Brundall  marshes,  near 
Norwich. 

NEMATOPODIUS  ';FORMOSUS,  Grav.  Several  specimens  at 
King’s  Lynn  (Atmore,  1913). 

Pycnocryptus  PEREGRINATOR,  Linn.  Norwich,  Brundall, 
and  Cromer,  in  June  and  August ; some- 
what doubtful,  because  Bridgman  mistook 
the  correct  male. 

Spilocryptus  incubitor,  Strom.  King’s  Lynn,  one  female 
(Atmore,  1912);  Norwich. 

,,  CIMBICIS,  Tschsk.  A male  at  King’s  Lynn  in 

1906  (Atmore);  bred  from  Trichiosoma  at 
Norwich. 
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Spilocryptus  migrator,  Fab.  Common. 

„ ABB  REVIATOR,  Fab.  ( Agrothereutes).  Twice 

in  Norfolk  (Curtis) ; a male  bred  from 
Taleporia  pseitdobombyceUa  in  May,  1898 
(Atmore) ; common  at  Household,  Norwich ; 
and  the  form  pygoleucits,  Gr.,  common. 

,,  AMCENUS,  Grav.  Both  sexes  first  bred  in 

Britain,  by  Laddiman,  in  Norfolk. 

GAMBRUS  ORNATUS,  Grav.  Eaton  and  Brundall  in  May  and 
August. 

Aritraniselegans,  Desv.  Brundall  in  July  and  October; 

several  of  this  fine  species  in  coll.  Bridgman. 

,,  CARNIFEX,  Grav.  Brundall  in  July  and  September. 

,,  SIGNATORIES,  Fab.  Bred  from  Odynerus  borings 
in  bramble  sticks  from  Norwich. 

IDIOLISPA  ANALIS,  Grav.  King’s  Lynn  (Atmore);  common. 

GONIOCRYPTUS  TITILLATOR,  Linn.  Eaton  in  June. 

Cryptus  MOSCHATOR,  Fab.  Common. 

,,  TARSOLEUCUS,  Schr.  Household  Heath  in  June 
(Morley)  ; King’s  Lynn  in  1906  (Atmore). 
Common. 

,,  LUGUBRIS,  Grav.  Heigham,  Brundall,  and  Horning 
Ferry. 

,,  VIDUATORIUS,  Fab.  Holme-juxta-Mare  in  August, 
1906  (Morley);  King’s  Lynn  (Atmore) ; Norwich. 
Probably  quite  common. 

,,  OBSCURUS,  Grav.  West  Runton  in  August  (Wain- 
wright) ; King’s  Lynn  in  1906  (Atmore).  Very 
common. 

,,  DIANNE,  Grav.  Taken  at  Bawsey  Heath,  near 
Gayton  (Atmore) ; and  again  in  1906  (Morley). 

Habrocryptus  PORRECTORIUS,  Fab.  Eaton  in  July  and 
September. 

„ BRACHYURUS,  Grav.  ( hostilis , Gr.)  Earlham 

in  July  and  September. 

CAENOCRYPTUS  ANTENNATUS,  Bridg.  The  only  known  speci- 
mens are  two  females  (only  one  now  in 
coll.  Bridgman),  taken  at  Eaton  on  4th 
April,  1874 ; not  again  seen  in  twenty 
years’  collecting  there. 
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Sub-Family  PIMPLIN2E. 

Phidias  *ac1CULATUS,  Voll.  Mr.  Atmore  took  a single  male 
of  this  species  in  1912  (Morley).  Bridgman’s 
single  example  is  from  Surrey. 

Xylonomus  PILICORNIS,  Grav.  Earlham,  one. 

,,  SECURICORNIS,  Holmgr.  The  second  known 

specimen  was  taken  by  Bridgman  at  Earl- 
ham, and  is  in  his  collection  at  Norwich 
Castle  ; the  first  is  Swedish. 

Rhyssa  PERSUASORIA,  Linn.  One  of  the  first  three  British 
specimens  was  taken  by  W.  J.  Hooker,  of 
Norwich  (Donovan,  1813)  ; Norfolk  (Curtis)  ; 
King’s  Lynn  (Atmore)  ; Sparham  (Norgate).  I 
cut  both  sexes  of  Sirex  gigas  from  their  borings 
in  a pine  post  at  Horning  Ferry  in  June,  1901, 
and  Mr.  Nevinson  had  taken  two  or  three  females 
of  R.  persnasoria  flying  round  the  holes  (Morley). 
Norwich. 

Ephialtes  MANIFESTATOR,  Linn.  Norfolk  (Curtis)  ; common 
about  Great  Yarmouth  (Paget).  Probably 
mistaken  for  the  next  species. 

,,  CARBOBARIUS,  Chr.  ( imperator , Bridg.  List). 

King’s  Lynn,  one  female  (Atmore,  1912). 
Norfolk  ; not  rare  in  Suffolk. 

„ TUBERCULATUS,  Fourc.  Bred  from  the  beetle, 

Saperda  populiiea  (Thouless). 

PERITHOUS  MEDIATOR,  Fab.  King’s  Lynn  (Atmore).  Norwich. 

„ DIVINATOR,  Rossi.  King’s  Lynn  (Atmore).  Nor- 

wich. 

PlMPLA  ROBORATOR,  Brit.  Cat.  Norwich. 

,,  GRAMINELLA5,  Holmgr.  Said  to  be  common  by 
Bridgman. 

,,  INQUISITOR,  Scop.  ( stercorator , Fab).  Earlham. 

,,  SIMILIS,  Bridg.  First  discovered  at  Earlham  and 
Brundall. 

,,  TASCHENBERGI,  Schm.  ( nigriceps , Tasch.)  Captured 
by  Thouless  at  Drayton,  1885  : omitted  from 
Bridgman’s  List,  and  possibly  an  error  for  P. 
pomorum,  post. 
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PlMPLA  DILUTA,  Ratz.  Females  at  King’s  Lynn  in  1906 
(Atmore).  Discovered  as  British  locally  at 
Brundall  in  1877. 

,,  DIDYMA,  Grav.  Swept  at  Burnham  Thorpe,  August, 
1906  (Morley).  “Common.” 

,,  ' MELANOCEPHALA,  Brit.  Cat.  Swept  in  boggy  part  of 

Surlingham  Broad  on  10th  June,  1901  (Morley). 

„ BREVICORNIS,  Grav.  Ringstead  Downs,  near  Hun- 
stanton (Morley)  ; King’s  Lynn  (Atmore). 
Common. 

,,  PUNCTIVENTRIS,  Thoms.  First  found  in  Britain  at 
Mousehold. 

,,  POMORUM,  Ratz.  Drayton  (Thouless)  ; King’s  Lynn 
in  1906  (Atmore). 

,,  SAGAX,  Htg.  First  bred  in  Britain  from  Retinia 
turionana  at  Lynn  (Atmore). 

,,  DETRITA,  Holmgr.  Wroxham,  Filby,  Winterton, 
Hickling,  and  Surlingham  Broads  (Morley). 
Common. 

,,  INSTIGATOR,  Fab.  King’s  Lynn  (Atmore) ; West 
Runton  (Wainwright).  Common. 

,,  ARCTICA,  Zett.  The  form  opacellata,  Desv.,  at 
Norwich  (Wheeler). 

,,  TURIONELLAI,  Linn.  ( examinator , Fab.)  West  Run- 
ton  (Wainwright)  ; Earlham  in  June  (Morley)  ; 
King’s  Lynn  in  1906  (Atmore).  Common. 

,,  MACULATOR,  Fab.  ( scanica , Vill.)  Hunstanton 

(Brunetti)  ; King’s  Lynn  (Atmore).  Common. 

,,  ' ALTERNANS,  Grav.  One  at  King’s  Lynn  (Atmore, 

1912). 

,,  BRASSICARLE,  Poda.  {rufata,  Bridg.)  Found  in 

Norfolk  (Norgate)  ; King’s  Lynn  (Atmore). 

,,  RUFATA,  Gmel.  {flavonotata,  Hlg.)  King’s  Lynn 
(Atmore)  ; Brundall  and  Norwich. 

„ OCULATORIA,  Fab.  King’s  Lynn  in  1906  (Atmore); 
Earlham. 

,,  " ORNATA,  Grav.  A male  in  Ranworth  Broad  on  15th 

June,  1901  (Morley);  King’sLynn  (Atmore,  1913). 


578 


FAUNA  AND  FLORA  OF  NORFOLK. 


Polysphincta  VARIIPES,  Gray.  Brundall  in  May. 

,,  SUBRUFA,  Bridg.  Not  found  since  Atmore 

discovered  it  at  King’s  Lynn  in  June,  1887. 

Acrodactcla  DEGENER,  Hal.  Norwich  and  Brundall. 

SCHIZOPYGA  CIRCULATOR,  Pz.  Recorded  from  Norfolk  by 
Bridgman. 

Clistopyga  INCITATOR,  Fab.  Norwich. 

,,  RUFATOR,  Holmgr.  The  only  British  record  is  by 

Bridgman  : “ I took  a female  of  this  splendid 
insect  at  Brundall,  June  3rd,  1881  ” (Trans. 
Ent.  Soc.,  1882,  p.  162).  It  is  still  in  his 
collection  at  Norwich. 

LYCORINA  TRIANGULIFERA,  Hlmgr.  A male  bred  or  captured 
at  Lynn,  May,  1887  (Atmore).  In  coll.  Bridgman. 

Glypta  ELONGATA,  Hlmgr.  A female  at  Brundall  in  July, 
1881  (Trans.  Ent.  Soc.,  1887,  p.  377). 

,,  MONOCEROS,  Grav.  Brundall. 

,,  CERATITES,  Grav.  Cromer  in  August  (Morley). 

Common  in  Norfolk. 

„ PARVICORNUTA,  Bridg.  A female  bred  from  Acrobasis 
consociella  at  Lynn  (Atmore). 

,,  GENALIS,  Moll.  King’s  Lynn,  probably  bred  from 
Tort  rices  (Atmore). 

„ HTJSITATOR,  Grav.  Mousehold  and  King’s  Lynn. 

„ TROCHANTERATA,  Bridg.  Described  from  examples 
swept  from  ling  at  Mousehold,  June. 

,,  VULNERATOR,  Grav.  Bred  from  Catoptria  scopoliana 

at  Lynn  (Atmore).  Norwich. 

,,  "SIMILIS,  Bridg.  Two  females  swept  in  Surlingham 
Marsh  in  June,  1901  ( Morley \ 

„ RESINANTi,  Htg.  Bred  from  Retinia  resincma  at 
King’s  Lynn  (Atmore). 

,,  teres,  Grav.  Norwich. 

,,  PEDATA,  Desv.  (pictipes,  Tasch.)  Lynn  (Atmore).  A 
probable  dark  form  at  Earlham. 

,,  INCISA,  Grav.  Bred  from  Penthina  picana  at  King’s 
Lynn  (Atmore).  West  Runton  in  August,  1900 
(Wrinwright).  Earlham. 
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Glypta  NIGRINA,  Desv.  (fl avipes,  Desv.)  Bred  from  Anti- 
thesia  and  Pcedisca  at  Lynn  (Atmore). 

„ LUGUBRINA,  Holmgr.  ( mensurator,  Gr.)  West  Run- 
ton  (Wainwright).  Eaton  and  Horning  Ferry. 

,,  BIFOVEOLATA,  Grav.  Common  at  Earlham,  etc. 

,,  FLAVOLINEATA,  Grav.  Eaton  and  Brundall. 

,,  :‘  SCALARIS,  Grav.  King’s  Lynn  in  1906  (Atmore). 

Stilbops  CHRYSOSTOMA,  Grav.  ( vetula,  Gr.)  Both  sexes 
about  King’s  Lynn  (Atmore,  1913).  Earlham 
in  May. 

Cryptopimpla  calceolata,  Grav.  ( Lissouota  leptogaster, 
Hlg.)  Both  sexes  at  Hunstanton  towards 
end  of  September,  1900  (Brunetti).  Males 
at  Strumpshaw,  and  rather  plentiful  in 
autumn  about  Norwich. 

„ QUADRILINEATA,  Grav.  (blanda,  Bridg.  List). 

Eaton  on  9th  June,  1901  (Morley).  Earl- 
ham and  Buckenham  Ferry. 

Syzeuctus  "maculatorius,  Fab.  One  male  at  King’s 
Lynn  in  1906  (Atmore). 

Lissonota  parallela,  Grav.  Earlham. 

,,  LINEATA,  Grav.  Both  sexes  on  Statice  at  Holme 

on  19th  August,  1906  (Morley). 

,,  insignita,  Grav.  The  male  at  Eaton. 

„ VICINA,  Hlmgr.  Earlham. 

,,  LINEARIS,  Grav.  Mousehold  Heath. 

,,  LEUCOGONA,  Grav.  Both  sexes  at  King’s  Lynn 

(Atmore,  1912). 

,,  BELLATOR,  Grav.  Hunstanton  (Elliott)  ; Metton 

in  August  (Morley).  Very  common. 

,,  VARIIPES,  Desv.  ( commixta,  Hlmgr.)  King’s  Lynn 

(Atmore,  1913).  Not  uncommon. 

„ CYLINDRATOR,  Vill.  King’s  Lynn  (Atmore); 

Hunstanton  (Brunetti);  West  Runton  in  1900 
(Wainwright) ; Ringstead,  Docking, and  Cromer 
(Morley).  Very  common. 

„ SULPHURIFERA,  Grav.  King’s  Lynn  (Atmore); 

Hunstanton  (Elliott) ; Burnham  Thorpe,  Ring- 
stead,  and  Metton  (Morley).  Common. 
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LlSSONOTA  FEMORATA,  Hlmgr.  Found  to  be  British,  at 
Brundall  and  Earlham,  by  Bridgman  ; King’s 
Lynn  (Atmore). 

,,  VARIABILIS,  Hlmgr.  Captured  and  bred  from 

Penthina  picana  at  King’s  Lynn  (Atmore). 

,,  UNICINCTA,  Hlmgr.  Brundall,  Eaton,  and  Earl- 

ham; identification  doubtful.  But  I have  recently 
seen  it,  taken  by  Atmore,  from  King’s  Lynn 
(Morley). 

,,  CARBONARIA,  Hlmgr.  Bredfrom Retinia tirrionana 

at  King’s  Lynn  (Atmore). 

,,  TRANSVERSA,  Bridg.  Described  from  an  Earlham 

female  taken  in  August. 

,,  ERRABUNDA,  Hlmgr.  Several  females  at  King’s 

Lynn  (Atmore,  1912).  Brundall. 

,,  ? DUBIA,  Hlmgr.  Doubtfully  introduced  as  British 

by  Bridgman,  from  Lynn. 

MENISCUS  SETOSUS,  Fourc.  Sparham  (Norgate). 

,,  SULCATOR,  Mori.  ( impressor,  Bdg.)  Common  in 
Norfolk. 

,,  IMPRESSOR, Grav.  The  var. suborbitalis  at  Brundall 

and  Mousehold. 

,,  NITIDUS,  Grav.  (agnatus,  Bridg.  List).  Earlham. 

Alloplasta  MURINA,  Grav.  ( Exetastes  albitarsus,  Gr.) 

King’s  Lynn  in  1906  (Atmore)  ; Norwich, 
common. 

Phytodeetus  CORYPHAEUS,  Grav.  Common  in  Norfolk; 
several  times  bred  by  Atmore. 

,,  POLYZONIAS,  Forst.  (segiueiitator,  Gr.)  Bred 

at  Lynn  from  Tortrix  decretana  (Atmore). 
Norwich  and  Wroxham. 

,,  '"’GENICULATUS,  Thoms.  Several  about  King’s 

Lynn  (Atmore,  1913). 

,,  OBSCURUS,  Desv.  Said  to  be  common  by 

Bridgman. 

,,  *ORNATUS,  Desv.  A female  at  King’s  Lynn  in 

1906  (Atmore). 
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Lampronota  caligata,  Grav.  Bawsey  Heath  (Atmore). 
Earlham. 

„ MELANCHOLICA,  Grav.  (nigra,  Gr.)  Bawsey 

Heath  (Atmore).  He  recently  took  several  at 
King’s  Lynn. 

COLLYRIA  CALCITRATOR,  Grav.  Norfolk  (Curtis)  ; many  at 
Filby  Broad  (Morley);  King’s  Lynn  (Atmore). 
Common. 

CEdematopsis  scabricula,  Grav.  Not  uncommon  at  Brun- 
dall  and  Heigham  in  July  and  August. 

THYMARIS  FASCIATA,  Bridg.  The  unique  male  was  captured 
near  Norwich  by  Thouless,  1884. 

Banchus  FALCATOR,  Fab.  Males  at  West  Runton  in  1900 
(Wainwright) ; and  King’s  Lynn  in  1906 
(Atmore)  ; Norwich.  Not  rare. 

,,  PICTUS,  Fab.  Both  sexes  at  King’s  Lynn  in  1906 
(Atmore). 

Exetastes  CINCTIPES,  Retz.  (oscidatorius,  Fab.)  West 
Runton  in  August,  1900  (Wainwright)  ; King’s 
Lynn  (Atmore)  ; Earlham  in  June  and  July. 
Doubtless  abundant,  as  it  is  in  Suffolk. 

,,  NIGRIPES,  Grav.  The  var.  ilhtsor,  Grav.,  is 

recorded  from  Harford  Bridges  in  July. 

,,  GUTTATORIUS,  Grav.  King’s  Lynn  (Atmore)  ; 

Mousehold  Heath. 

,,  CALOBATUS,  Grav.  The  male  was  first  discovered 

at  Earlham  in  September,  1878. 

,,  LA2VIGATOR,  Vill.  One  male  at  King’s  Lynn 

(Atmore,  1912). 


Sub-Family  TRYPHONIN2E. 

Metopius  MICRATORIUS,  Fab.  About  Yarmouth  (Paget); 

Brundall  (Bridgman).  Atmore  found  this 
species  by  no  means  rare  in  a town  garden  at 
Lynn  in  July,  1903  (Morley). 
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COLPOTROCHIA  ELEGANTULA,  Schr.  Norwich  (Beaumont) ; 

one  at  King’s  Lynn  in  1906  (Atmore). 
“ Common,”  according  to  Bridgman,  but 
never  seen  in  the  course  of  twenty  years 
in  Suffolk. 

CHORlNiEUS  CRISTATOR,  Grav.  Bred  at  Lynn  from  Tortrix 
decretana  (Atmore).  Common. 

,,  FUNEBRIS,  Grav.  Common. 

,,  "TRICARINATUS,  Hlmgr.  Males  at  King’s  Lynn 
in  1906  (Atmore). 

,,  FLAVIPES,  Bridg.  Described  from  a single  male 

taken  at  Mousehold,  August,  1878. 

,,  TALPA,  Hal.  “ Common.”  Very  rare  in  Suffolk. 

POLYCLISTUS  MANSUETOR,  Grav.  ( Metacoelus) . Norwich; 
doubtless  abundant. 

Exochus  PODAGRICUS,  Grav.  (Triclistus).  Taken  at  King’s 
Lynn  (Atmore). 

,,  NITIDIFRONS,  Thoms.  (Triclistus) . Bawsey  Heath 

(Atmore) ; Mousehold  (named  by  Thomson). 

,,  GLOBULIPES,  Desv.  (Holmgreni,  Boh.)  Bred  at 
Lynn  from  Pccdisca  semifuscana  (Atmore ; 
doubtless  correct). 

,,  CONGENER,  Hlmgr.  (pubiventris,  Thoms.)  One  at 
Earlham  in  June,  1878  ; named  by  Thomson. 

,,  NIGER,  Bridg.  (Triclistus).  Type  captured  at 
Earlham  early  in  August,  1882. 

,,  NIGRIPALPIS,  Thoms.  Introduced  as  a common 
British  insect  from  Norfolk. 

„ FLAVOMARGINATUS,  Hlmgr.  King’s  Lynn  (Atmore, 
1913)  ; Norwich,  Brundall,  and  King’s  Lynn. 

,,  NOTATUS,  Hlmgr.  ( Woldstedtii,  Hlmgr.)  Earlham 
in  June,  1886. 

,,  TIBIALIS,  Hlmgr.  Filby  Broad  (Morley) ; Mouse- 
hold,  Earlham,  and  Brundall. 

„ ALBICINCTUS,  Hlmgr.  Swept  after  dark  at  Winterton 
(Morley).  Felthorpe. 


FAUNA  AND  FLORA  OF  NORFOLK. 


583 


Orthocentrus  MARGINATUS,  Hlmgr.  (longicornis,  Bridg. 

List).  Brundall  and  Earlham. 

PlCROSTIGEUS  ANOMALUS,  Hlgr.  (Orthocentrus).  Eaton  and 
Earlham. 

STENOMACRUS  ::CONCINNUS,  Hlmgr.  ( Orthocentrus ).  A male 
on  herbage  in  Ranworth  Broad  in  June 
(Morley). 

,,  LARICIS,  Hal.  ( O.  flaviceps,  Bridg.  List).  “ It 

occurs  on  sallow,  whence  I took  numerous 
examples  at  Household  Heath  on  9th  June, 
1901  ; Bridgman  also  found  it  there  on 
ling  in  July  ” (Morley,  Ichn.  Brit,  iv.,  70). 

,,  XONFINIS,  Hlmgr.  Ranworth  Broad,  on  reeds, 

June,  1901  (Morley). 

,,  "BINOTATUS,  Hlmgr.  Swept  in  marsh  at  Eaton 

on  8th  June  (Morley). 

,,  [affinis,  Zett.  Bridgman’s  “ Common  ” cer- 

tainly refers  to  another  species.] 

Bassus  LjETATORIUS,  Fab.  West  Runton  (Wainwright)  ; 

King’s  Lynn  in  1906  (Atmore) ; Hunstanton 
(Brunetti)  : Cromer,  Ranworth  and  Filby  Broads 
(Morley).  Common. 

,,  TRICINCTUS,  Grav.  ( nemoralis , Hlg.)  King’s  Lynn 
(Atmore)  ; Hunstanton  in  1900  (Brunetti).  Com- 
mon. 

,,  ''MULTICOLOR,  Grav.  Eight  males  at  Horning  Ferry 
on  15th  June,  1901  (Morley). 

,,  VARIICOXA,  Thoms.  Introduced  as  British  from 
Mousehold  Heath. 

„ ANNULATUS,  Grav.  Recorded,  with  a query,  from 
Mousehold  ; doubtless  correct. 

HOMOCIDUS  CINCTUS,  Grav.  (lateralis,  Gr.)  Several  at  King’s 
Lynn  (Atmore)  ; Brundall  and  Eaton. 

,,  BIZONARIUS,  Grav.  A marsh  at  Eaton  in  June 

(Morley)  ; Buckenham  Ferry,  August. 

,,  OBSCURIPES,  Hlmgr.  King’s  Lynn,  several 

(Atmore,  1913):  Buckenham  Ferry  and 

Earlham. 
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Homocidus'flavolineatus,  Grav.  King’s  Lynn  in  1906 
(in  coll.  Atmore). 

„ :PECTORATORIUS,  Grav.  Several  about  King’s 

Lynn  (Atmore,  1913). 

,,  TARSATORIUS,  Pz.  ( exsultans  et  insignis,  Gr.) 

Hunstanton  (Brunetti) ; Lynn  (Atmore) ; 
Lakenham,  Heigham,  Household,  Earlham, 
and  Buckenham  Ferry. 

,,  ORNATUS,  Grav.  Bawsey  Heath  (Atmore). 

,,  'NIGER,  Mori.  The  unique  male  was  swept  in 

Wroxham  Broad,  June  14th,  1901  (Morley). 

,,  DIMIDIATUS,  Schr.  ( pictus , Thoms.)  Several 

females  at  King’s  Lynn  in  1906  (Atmore); 
common  about  Norwich. 

,,  PICTUS,  Grav.  (pumilus,  Bridg.)  A male  at 

King’s  Lynn  in  1906  (Atmore)  ; Eaton. 

„ ? STRIGATOR,  Fab.  Bridgman’s  “ Common  ” pro- 

bably refers  to  H.  flavolineatus,  an  abundant 
species,  entirely  lacking  from  his  List. 

,,  ELEGANS,  Grav.  ( nigritarsus,  Gr.)  Hunstanton 

(Brunetti);  Runton  (Wainwright) ; Lynn 
(Atmore) ; Burnham  Thorpe  (Morley)  ; 
Brundall,  Eaton,  and  Mousehold. 

,,  PULCHER,  Hlmgr.  First  found  in  Britain  at 

Lakenham,  Earlham,  and  Brundall. 

,,  SIGNATUS,  Grav.  Wroxham  and  Winterton 

(Morley) ; King’s  Lynn  (Atmore) ; Eaton, 
Mousehold,  and  Brundall. 

,,  HYGROBIUS,  Thoms.  King’s  Lynn  (Atmore); 

Brundall. 

Zootrephus  RUFIVENTRIS,  Grav.  ( Holmgreni,  Bridg.)  King’s 
Lynn  (Atmore,  1913);  Brundall  and  Felthorpe. 

PROMETHUS  SULCATOR,  Grav.  f areolatus,  Hlmgr.)  Cromer, 
Eaton,  Hunstanton  (Elliott) ; Wroxham  and 
Ranworth  Broads  (Morley);  Lynn  (Atmore); 
Runton  (Wainwright) ; Brundall,  Bucken- 
ham, etc. 
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Promethus  "ALBICOXIS,  Thoms.  On  rushes  in  Hickling 
Marsh  on  12th  June  (Morley). 

,,  COGNATUS,  Hlmgr.  Horning  Ferry  and  Wrox- 

ham  (Elliott)  ; Cromer  (Morley).  Common. 

,,  ":L  ATI  CARP  US,  Thoms.  Rockland  Broad,  June; 

and  Metton,  August  (Morley).  Overlooked 
by  Bridgman. 

„ PULCHELLUS,  Hlmgr.  Winterton  (Elliott)  ; 

Ranworth,  Filby,  Rockland,  and  Surlingham 
Broads  (Morley). 

,,  DORSALIS,  Hlmgr.  Horsey  Mere  (Morley); 

Mousehold,  Brundall,  and  Heigham  Carr. 

„ FESTivus,  Fab.  King's  Lynn  (Atmore) : Cringle- 

ford.  Probably  not  uncommon. 

TRICHOMASTIX  FLAVIPES,  Hlmgr.  ( B.  tibialis,  Bridg.)  “ This 
was  taken  by  Mr.  Norgate,  I believe,  in  the 
county.” 

LABROSSYTA  SCOTOPTERA,  Grav.  ( Perilissus ) . In  a chalk- 
pit at  Earlham  on  8th  June,  1901  (Morley)  ; 
Earlham  in  June. 

SPHECOPHAGA  VESPARUM,  Curt.  King’s  Lynn  in  June,  1903 
(Atmore)  ; Norwich. 

PROTARCHUS  " RUFUS,  Grav.  One  female  at  King’s  Lynn 
(Atmore,  1912). 

MESOLEIUS  VIRGULTORUM,  Grav.  King’s  Lynn  in  1906 
(Atmore);  Eaton  in  June  and  July. 

,,  SEMICALIGATUS,  Grav.  ( insolens,  Gr.)  Hun- 

stanton, September  (Brunetti) ; King’s  Lynn 
(Atmore).  Common. 

,,  RUFOLABRIS,  Zett.  Burnham  Thorpe  in  August, 

1906  (Morley).  “ Common.” 

,,  RUFONOTATUS,  Hlmgr.  The  only  British  record 

is  from  Earlham. 

,,  ? DORSALIS,  Grav.  A single  doubtfully  identified 

female  at  Earlham. 

,,  " ELEGANS,  Parf.  “ It  has  been  taken  by  Mr. 

Bridgman  in  the  Norwich  district,”  says 
Parfitt,  E.M.M.,  1882,  p.  273.  Not  in  the 
former’s  List. 


586 


FAUNA  AND  FLORA  OF  NORFOLK. 


MESOLEIUS  HAMULUS,  Grav.  King’s  Lynn  (Atmore) ; Nor- 
wich. 

,,  IGNAVUS,  Hlmgr.  Introduced  as  British  (Trans. 

Ent.  Soc.,  1882,  p.  156)  from  Norwich. 

„ ? TENUIVENTRIS,  Hlmgr.  ( eryth rogaster,  Hlmgr.) 

A single  doubtful  male  at  Brundall. 

,,  ARMILLATORIUS,  Grav.  ( nec  scutellatus,  Bridg.) 

Near  Diss,  June  (Morley);  King’s  Lynn 
(Atmore,  1912);  Brundall. 

,,  SCAPULARIS,  Steph.  ( difformis  et  leptogaster, 

Hlmgr.)  King’s  Lynn  (Atmore,  1912); 
Norwich  and  Salhouse  ; also  doubtfully  from 
Brundall. 

,,  AULICUS,  Grav.  Metton,  near  Cromer  (Morley); 

King’s  Lynn  (Atmore,  1912);  Norwich. 

,,  VARIEGATUS,  Jur.  f sangu  inicollis,  Gr.)  Females 

at  King’s  Lynn  in  1906  (Atmore);  Brundall 
and  Cromer. 

,,  H^EMATODES,  Grav.  Heigham  osier  carr. 

,,  MACULICOLLIS,  Steph.  (vigens  et  parvus,  Hlmgr.) 

Earlham  in  August. 

,,  "FORMOSUS,  Grav.  A male  at  King’s  Lynn 
(Atmore,  1912). 

,,  DUBIUS,  Hlmgr.  Norwich. 

,,  FURAX,  Hlmgr.  Introduced  as  British,  by  Bridg- 

man, from  Norwich. 

,,  CANlNiE,  Bridg.2  A pair  bred  from  Eriocampa 

canince  in  a Norwich  garden. 

,,  FILICORNIS,  Hlmgr.  Eaton,  Brundall,  and  at 

Mousehold  Heath  on  ling. 

,,  PYRIFORMIS,  Ratz.  ( unifasciatus , Hlmgr.)  First 

discovered  as  British  at  Earlham. 

„ MULTICOLOR,  Grav.  Norwich. 

„ COMPRESSIUSCULUS,  Thoms.  Only  known  in 

Britain  from  Eaton,  in  June. 

2 Mesoleius  pedatus  and  calcarutus,  Bridg.,  recorded  from  Norwich  and  Brundall 
(Trans.  Norf.  Soc.,  1894,  p.  626),  are  manuscript  names.— C.M. 
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DYSPETES  PR.EROGATOR,  Linn.  Several  at  King’s  Lynn 
(Atmore,  1912).  Common  in  the  autumn. 

Trematopygus  LATIVENTRIS,  Hlmgr.  ( Rhcestus ).  Found  in 
Britain  at  Earlham,  in  May,  1882. 

,,  ALBIPES,  Grav.  ( Tryphon ).  Earlham  in  July. 

,,  ATRATUS,  Hlmgr.  King’s  Lynn  (Atmore). 

TRYPHON  ELONGATOR,  Fab.  Both  sexes  at  King’s  Lynn 
(Atmore);  common  about  Norwich. 

,,  HELOPHILUS,  Grav.  (biconiittus,  Hlmgr.)  Felthorpe, 
Brundall,  and  Cringleford,  July  and  August. 

„ EXCLAMATION  IS,  Grav.  ( confinis , Hlmgr.)  Metton, 

near  Cromer,  in  August  (Morley) ; Brundall  in 
September. 

„ EPHIPPIUM,  Hlmgr.  Most  of  my  specimens  were 
captured  in  Norfolk,  where  Wainwright  found  it 
commonly  in  August,  1900,  at  West  Runton  ; 
Atmore  at  King’s  Lynn  in  1906;  and  I took  it 
three  years  later  about  Cromer  and  Metton  on 
flowers  of  Heracleum  spliondylium  (Morley,  Ichn. 
Brit,  iv.,  183).  First  found  as  British  (Entom., 
1880,  p.  54)  at  Lakenham,  etc. 

,,  RUTILATOR,  Linn.  Common. 

„ TROCHANTERATUS,  Hlmgr.  King’s  Lynn  (Atmore, 

1913).  Common. 

,,  VULGARIS,  Hlmgr.  King’s  Lynn  (Atmore,  1912); 

Norwich. 

,,  SIGNATOR,  Grav.  Common. 

Otoblastus  LUTEOMARGINATUS,  Grav.  One  at  King’s  Lynn 
(Atmore,  1913);  Norwich.  Doubtless  very 
rare. 

Exyston  CINCTULUM,  Grav.  King’s  Lynn  (Atmore,  1912). 
Not  uncommon. 

,,  BREVIPETIOLATUM,  Thoms.  ( Cteniscus  triangitla- 
torius,  Hlmgr.)  Several  at  Lynn  (Atmore). 

Acrotomus  LUCIDULUS,  Grav.  King’s  Lynn  (Atmore). 

,,  SEXCINCTUS,  Grav.  ( Cteniscus ).  Common. 

,,  ’'  SUCCINCTUS,  Grav.  Several  at  King’s  Lynn  by 

Atmore  (Morley). 
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Acrotomus  ;;:MESOLEPTOlDES,  Steph.  One  taken  at  Lynn  by 
Atmore,  1912  (Morley). 

Smicroplectrus  QUINQUECINCTUS,  Grav.  ( Cteniscus  erosus, 
Hlmgr.)  King’s  Lynn  (Atmore). 
Diaborus  LITURATORIUS,  Linn.  ( Cteniscus ).  King’s  Lynn 
(Atmore,  1910);  Earlham. 

ExENTERUS  PICTUS,  Gray.  King’s  Lynn  (Atmore) ; Norwich. 
,,  HOSTILIS,  Hlmgr.  Lakenham,  Brundall,  and 

near  Norwich  in  May  and  June. 

,,  LIMBATELLUS,  Hlmgr.  Eaton  and  Brundall  in 

May  and  June  ; naming  uncertain. 

,,  MlTIGOSUS,Grav.  (TVj^/iom ; Cteiiiscuslimbatus, 

Hlmgr.)  Twice  giyen  in  Bridg.  List  under 
these  names.  Bred  from  a sawfly  at  Earl- 
ham ; a pair  at  Brundall. 

„ LINEOLA,  Steph.  ( Dahlbomi , Hlmgr.)  Horning 

Ferry  at  the  end  of  June. 

„ BIMACULATUS,  Hlmgr.  King’s  Lynn  (Atmore). 

Both  sexes  first  found  in  Britain  at  Brundall, 
in  autumn. 

,,  :,:BASALIS,  Steph.  A couple  at  King’s  Lynn 
(Atmore,  1912). 

TRICAMPTUS  APIARIUS,  Grav.  Bawsey  Heath,  Lynn  (Atmore). 
Doubtless  very  rare. 

MESOLEPTUS  BIPUNCTATUS,  Grav.  ( inarginatus , Bridg.)  De- 
scribed from  Brundall,  in  May,  1881. 

,,  TYPHAS,  Fourc.  King’s  Lynn  in  1906  (Atmore). 

Common  in  marshy  places. 

,,  :;:VILL0SULUS,  Thoms.  First  found  in  Britain  at 

Rockland  Broad,  10th  June,  1901  (Morley). 

,,  FUGAX,Grav.  “TakeninNorfolk”only(Stephens). 

Norwich  and  Felthorpe. 

,,  TESTACEUS,  Fab.  King’s  Lynn  (Atmore)  ; 

Norwich.  The  record  is  duplicated  by  Bridg. 
under  Mesoleius. 

,,  *RUFIC0RNIS,  Grav.  Cromer  in  August  (Elliott) ; 

King’s  Lynn  in  1906  (Atmore). 
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Mesoleptus  [attenuates,  Bridg.  Bridgman  describes  this, 

without  locality.  Another  species,  the 

“?  gracilis,  Holm.,”  of  his  List,  appears  to 
still  be  undescribed.] 

„ CINGULATUS,  Grav.  Said  to  be  common  in 

Norfolk  ; taken  by  Atmore  about  Lynn  in 

1912. 

„ MACRODACTYLUS,  Hlmgr.  ( scutellatus , Bridg.) 

Two  females  near  King’s  Lynn  (Atmore, 
1912)  ; Horning  Ferry  on  29th  June,  1882. 

Perispudus  SULPHURATUS,  Grav.  ( Mesoleptus ).  Brundall 
in  August. 

CATOGLYPTUS  FORTIPES,  Grav.  King’s  Lynn,  by  Atmore,  in 
1906  (Morley) ; Norwich  and  Brundall,  J une. 

,,  ’ANTILOPE,  Grav.  Both  sexes  at  King’s  Lynn 
in  1906  (Atmore). 

„ FUSCICORNIS,  Gmel.  King’s  Lynn,  June  (At- 

more) ; Ranworth  Broad,  June  (Morley). 

EjURYPROCTUS  GENICULOSUS,  Grav.  Heigham  and  Brundall 
in  July  and  August. 

,,  ATOMATOR,  Miill.  Norwich,  Brundall,  and 

Buckenham  Ferry  in  June  and  October. 

„ NIGRICEPS,  Grav.  “ Some  years  ago  I bred 

several  specimens  of  E.  nigriceps  from  the 
cocoons  of  the  Hawthorn  sawfly,  which  I 
had  collected  from  the  hedges  round  Norwich 
during  the  winter  months,  but  although  I 
always  secured  all  the  cocoons  I met  with,  I 
have  never  either  bred  or  taken  it  since  that 
one  spring  ” (Trans.  Norf.  Soc.,  1894,  p.  606). 

„ MINUTUS,  Bridg.  Only  known  from  two  males 

taken  at  Brundall  in  May,  1882. 

,,  ALBOPICTUS,  Grav.  ( Mesoleins  transfuga, 

Hlmgr.)  Brundall  in  July  and  August; 
Holmgren’s  name  is  recorded  doubtfully 
from  King’s  Lynn. 
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EURYPROCTUS  ? XANTHOSTOMUS,  Grav.  ( rufocinctus , Ste.) 

“ Found  in  Norfolk,  June”  (Stephens). 

,,  NOTATUS,  Grav.  ( sinister , Brisch.)  Cromer  in 

August,  1903  (Morley) ; Earlham  in  mid- 
September,  1879. 

Perilissus  FILICORNIS,  Grav.  Surlingham  Marsh  in  June, 
and  taken  by  Atmore  at  King’s  Lynn  (Mor- 
ley). Very  common.  P.  variator  is  a variety. 

„ RUFONIGER,  Grav.  ( vernalis , Gr.)  Common. 

,,  PALLIDUS,  Grav.  Brundall  and  Horning  Ferry 

during  June  and  July. 

,,  SPILONOTUS,  Steph.  ( subcinctus , Hlmgr.)  Very 

common. 

,,  ' ORBITALIS,  Grav.  ( bucculentus , Hlmgr.)  Several 

taken  in  a King’s  Lynn  garden  during  June 
and  August  (Atmore). 

„ PICTILIS,  Hlmgr.  Norwich. 

,,  NiEVIUS,  Gmel.  ( limitaris , Gr.)  Common. 

,,  LUTEOLATOR,  Grav.  ( Gorskii , Ratz.)  King’s 

Lynn  in  1906  (Atmore);  Norwich  in  July. 

ECLYTUS  ORNATUS,  Hlmgr.  Earlham  in  September. 

„ ?FONTINALIS,  Hlmgr.  A form,  probably  of  this 
species,  on  ling  at  Mousehold. 

Euceros  ',:CRASSICORNlS,  Grav.  A female  at  King’s  Lynn  in 
1906  (Atmore). 

SCOLOBATES  AURICULATUS,  Fab.  King’s  Lynn  in  September, 
1909,  by  Atmore  (Morley)  ; one  specimen  at 
Brundall  in  June. 

Prionopoda  STICTICA,  Fab.  Mousehold  Heath  in  July. 

,,  GLABRA,  Bridg.  Heacham  in  July  (Elliott).  The 

typical  sexes  were  taken  at  Norwich  at  the 
end  of  July,  1879. 

Lathrolestus  BIPUNCTATUS,  Bridg.  Earlham  in  June  ; the 
type  is  from  Surrey. 

,,  MARGINATUS,  Thoms.  The  only  British  record 

is  from  Mousehold. 

,,  UNGULARIS,  Thoms.  Norwich  on  9th  June, 

1878  ; named  by  Thomson. 
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Monoblastus  NEUSTRLE,  Schr.  Doubtfully  recorded  by 
Bridgman  from  Brundall. 

„ EXSTIRPATORIUS,  Grav.  ( Icevigatus , Hlmgr.) 

Horning  and  Wroxham  Broad  in  June 
(Morley) ; “ Norfolk.” 

,,  CHRYSOPUS,  Gmel.  ( Caproni , Bdg.)  Earlham. 

Polyblastus  VARIITARSUS,  Grav.  Heacham  and  Hunstan- 
ton in  August  (Elliott).  Common.  Atmore 
has  taken  at  King’s  Lynn  both  the  type 
form  and  what  Bridg.  thought  var.  Sten- 
hammari. 

„ PASTORALIS,  Grav.  Brundall.3 

,,  Pmarginatus,  Hlmgr.  An  untypical  specimen 

at  Brundall ; needs  confirmation. 

,,  PINGUIS,  Grav.  One  at  King’s  Lynn  (Atmore, 

1912).  “Common.”  Very  rare  in  Suffolk. 

,,  "Westringi,  Hlmgr.  King’s  Lynn  (Atmore) ; 

on  hazel  bushes  at  Ringstead  Downs  in 
August  (Morley). 

,,  "WAHLBERGI,  Hlmgr.  Atmore  takes  many  at 

King’s  Lynn  in  July  (Morley). 

ERROMENUS  CALCATOR,  Mull.  {Polyblast us  carinat its,  Hlmgr.) 

One  at  King’s  Lynn  (Atmore,  1912)  ; Earl- 
ham. 

,,  BRUNNICANS,  Grav.  King’s  Lynn  (Atmore)  ; 

Earlham. 

,,  ' PUNCTULATUS,  Hlmgr.  Lirst  British  male  swept 

at  Eaton  on  9th  June,  1901  (Morley). 

„ FRENATOR,  Grav.  King’s  Lynn  (Atmore,  1912); 

Poringland,  Brundall,  and  Eaton. 

GRYPOCENTRUS  albipes,  Ruthe.  Bred  from  Fenusa pumilio; 
Earlham  and  Lakenham. 

,,  ANOMALUS,  Brisch.  Only  found  in  Britain 

at  Earlham  and  Brundall. 

ADELOGNATHUS  CHRYSOPYGUS,  Grav.  First  found  in  Britain 
at  Earlham. 

3.  Bridgman  alio  records  “ Trematopygus  ? procurator,  Gr.,”  which  I cannot 

place,  from  Buckenliam  Ferry. 
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Sub-Family  OPHIONIbLE. 

Plectiscus  EURYSTIGMA,  Thoms.  A female  at  Earlham  in 
September. 

,,  ? MELANOCERUS,  Forst.  A doubtful  specimen  at 

Buckenham  ; only  British  record. 

,,  COLLARIS,  Grav.  Bridgman  took  the  var. 

spilotus  at  Eaton  in  May  and  June. 

Aperileptus  albipalpus,  Grav.  Earlham  in  July. 

Proclitus  PRAETOR,  Hal.  ( grandis , Fst.)  Earlham  at  the 
end  of  September,  one  female. 

EUSTERINX  OBSCURELLA,  Forst.  The  only  British  specimen 
was  taken  at  Earlham  in  May. 

Dicolus  *subtiliventris,  Forst.  Two  males  at  King’s 
Lynn  (Atmore,  1912). 

Helictes  ERYTHROSTOMUS,  Gmel.  (Idioxenus).  Aylsham 
in  May. 

,,  MEDIATOR,  Schiod.  (idioxenus).  Brundall  in 
July.  Probably  not  rare. 

PORIZON  DISSIMILIS,  Grav.  ( hostilis , Bridg.  List).  A single 
female  at  Brundall. 

,,  HARPURUS,  Schr.  Eaton  (Bridgman) ; Heacham  in 
in  August  (Elliott). 

DlAPARSUS  *GEMINUS,  Hlgr.  A large  female  at  King’s  Lynn 
(Atmore,  1913). 

,,  VERSUTUS,  Hlmgr.  ( Thersilochus).  Earlham 

in  August  and  September. 

,,  RUFIPES,  Hlmgr.  “ At  the  end  of  August  and 

September  I took  the  small  Thersilochus  rufipes, 
hitherto  unrecorded  as  British.  I had  never 
met  with  it  before ; but  this  year  I took  two 
females,  and  the  males  were  so  plentiful  that 
I often  had  more  than  a score  in  the  net  at  a 
time  ” (Trans.  Norf.  Soc.,  v.,  p.  64),  at  Earlham 
( lib.  cit.  p 623). 

„ *MICROCEPHALUS,  Grav.  Males  at  Ringstead, 
near  Hunstanton,  August,  1906  (Morley). 
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Thersilochus  MORIONELLUS,  Hlmgr.  Roydon  Fen,  near 
Diss,  in  June,  1900  (Morley)  ; queried 
from  Brundall  in  June,  though  doubtless 
correct. 

„ TRIANGULARIS,  Grav.  Hethersett  and  Nor- 

wich during  May  and  June. 

,,  RUFIVENTRIS,  Brisch.  (flavicornis,  Thom.) 

Bred  from  Nematus  gallicola,  Eaton.  ° 

,,  JOCATOR,  Fab.  Diss  and  Winterton  in  June, 

1900  and  1901  (Morley).  Common. ° 

,,  CARINATUS,  Bridg.  Described  from  Laken- 

ham,  near  Norwich,  July,  1880  ; one 
female. 

„ MODERATOR,  FIlmgr.  Norwich  in  May  and 

June.  Probably  not  Linnaeus’  species. 

Cremastus  :;:DECORATUS,  Grav.  King’s  Lynn  (Atmore,  1913). 

,,  INTERRUPTOR,  Grav.  Yarmouth  (Griffiths). 

,,  TNFIRMUS,  Grav.  Swept  at  Heacham  on  27th 

July,  1903  (Elliott). 

,,  ‘ SPECTABILIS,  Grav.  A beautiful  male  at  King’s 

Lynn  (Atmore,  1913). 

Campoplex  FALCATOR,  Fab.  Bred  in  Norfolk  from  Pygczra 
bucepliala  (Norgate). 

,,  AUGUSTATUS,  Thoms.  Bred  at  King’s  Lynn 

from  Cabera  pusaria  (Atmore),  and  at 
Gunton  Wood  from  a Geometric!  larva 
(Campbell-Taylor). 

,,  TEREBRATOR,  Forst.  Earlham  in  May. 

,,  'CULTRATOR,  Grav.  One  female  of  this  rare 

species  at  King’s  Lynn  (Atmore,  1912). 

„ XENOCAMPTUS,  Forst.  The  only  British  specimen 

is  from  Market  Drayton  (Thouless). 

,,  ANCEPS,  Hlmgr.  Heigham  osier  carr  in  August. 

Rare  in  Britain. 

,,  CONFUSUS,  Forst.  Females  at  King’s  Lynn 

(Atmore,  1912);  Norwich. 
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Campoplex  bucculentus,  Hlmgr.  West  Runton  in  August 
(Wainwright)  ; King’s  Lynn  (Atmore)  ; 
Cromer  in  August. 

,,  LEPTOGASTER,  Hlmgr.  Eaton  in  May. 

,,  ERYTHROGASTER,  Forst,  Winterton  in  June 

(Morley).  Very  common. 

„ DISCLUSUS,  Forst.  Earlham  in  September. 

,,  ZONELLUS,  Forst.  Bred  at  King’s  Lynn  from 

Enpithecia  pitlchellata  (Atmore). 

,,  SOBOLICIDA,  Forst.  Bridgman  records  “ Suboli- 

cita"  from  Felthorpe  in  June;  the  only 
mention  of  this  species  in  Britain. 

,,  TENUIS,  Forst.  Eaton  and  Earlham  in  July. 

,,  Marine,  Schm.  (facialis,  Hlmgr.)  Norwich. 

SAGARITIS  BRACHYCERA,  Thoms.  The  only  British  record  is 
from  Earlham  in  July. 

„ AGILIS,  Hlmgr.  The  only  British  record  is  from 

Earlham  in  July. 

,,  HOLMGRENI,  Tschek.  (fasciata,  Bridg.,  et  mac- 

roura,  Thoms.)  The  types  of  Bridgman’s 
name  were  found  at  Horning  in  June.  He 
records  “ macrocera,  Thom.”,  with  a query, 
from  Eaton  in  August. 

,,  ERYTHROPUS,  Thoms.  First  found  in  Britain  at 

Brundall  in  May  and  July. 

,,  ZONATA,  Grav.  King’s  Lynn,  several  (Atmore. 

1913).  Common. 

,,  ANNULATA,  Grav.  West  Runton  in  August  (Wain- 

wright). This  is  probably  the  “ annulipes, 
Tschek.”  of  Bridgman’s  List,  from  Brundall 
in  June. 

Cymodusa  LEUCOCERA,  Hlmgr.  Mousehold  and  Eaton  in 
October.  Doubtless  common. 

CASINARIA  ORBITALIS,  Grav.  Brundall  and  Sparham  (Nor- 
gate). 

LlMNERIUM  ALBIDUM,  Gmel.  Captured  in  1906  and  bred 
from  Eupithecia  absynthiata  at  Lynn  (At- 
more). Common. 
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Limnerium  GENICULATUM,  Grav.  King’s  Lynn  (Atmore). 
Canidiella  SUBCINCTA,  Grav.  Eaton  in  July. 

,,  EXIGUA,  Grav.  ( pusilla , Ratz.)  Earlham,  Brun- 

dall,  and  Gunton  (?  Runton)  in  July. 

„ TROCHANTELLA,  Thoms.  First  found  in  Britain 

at  Earlham  in  October. 

,,  * PALLID  I PES,  Brisch.  Males  at  King’s  Lynn 

(Atmore,  1913). 

Nepiesta  ABERRANS,  Grav.  A single  male  at  Earlham  in 
June. 

Nemeritis  "cremastoides,  Hlmgr.  A female  bred  at 
Merton  on  14th  May,  1896,  from  Coccyx 
strobilella  (E.  R.  Bankes). 

,,  GRACILIS,  Grav.  ( macrocentra , Gr.)  King’s 

Lynn  (Atmore) ; Cromer  in  August,  1903 
(Morley). 

Phobocampa  CRASSIUSCULA,  Grav.  ( Limneria ).  King’s 

Lynn  (Atmore,  1912)  ; Earlham. 

,,  BICINGULATA,  Grav.  Earlham  in  August. 

,,  ’"OBSCURELLA,  Hlmgr.  A female  swept  at 

Winterton  on  11th  June  (Morley);  King’s 
Lynn  (Atmore,  1913). 

Spudastica  Kriechbaumeri,  Bridg.  (Limneria).  Ranworth 
Broad  in  June  (Morley)  : Brundall. 

Omorga  MUTABILIS,  Hlmgr.  ( Limneria) . Common  about 

Norwich  and  King’s  Lynn. 

,,  FAUNUS,  Grav.  West  Runton  in  August  (Wain- 
wright);  Lynn  (Atmore,  1912)  ; Ringstead  Downs 
in  August,  1906  (Morley).  Very  common. 

,,  MOLESTA,  Grav.  King’s  Lynn  (Atmore). 

,,  RAMIDULA,  Brisch.  Bred  at  King’s  Lynn  from 
Retinia  pinivorana,  June,  1885  (Atmore). 

,,  CURSITANS,  Hlmgr.  Not  uncommon  in  August  and 
September. 

,,  LUGUBRINA,  Hlmgr.  Cromer  in  August  (Elliott)  ; 

Surlingham  and  Ranworth  Broads  in  June 
(Morley);  Earlham  in  June. 
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OMORGA  ENSATOR,  Grav.  Wroxham  and  Ranworth  Broads 
in  June  (Morley)  ; King’s  Lynn  (Atmore,  1913). 
Very  common. 

,,  TUMIDULA,  Grav.  A dozen  specimens  bred  and  one 
captured  at  Aylsham. 

,,  "BOREALIS,  Zett.  A female  about  King’s  Lynn 
(Atmore,  1912). 

Nepiera  CONCINNA,  Hlmgr.  (Limneria).  Ringstead  and 
Burnham  Thorpe  (Morley);  Norwich  in  August. 

TRANOSEMA  ROBUSTA,  Woldst.  (Limneria).  King’s  Lynn 
(Atmore)  ; Earlham. 

OLESICAMPA  FULVIVENTRIS,  Gmel.  (Limneria).  It  occurs 
around  Norwich  in  May  and  June. 

,,  LONGPIPES,  Mull.  Ringstead  in  August  (Mor- 

ley) ; King’s  Lynn,  one  male  (Atmore,  1912); 
Norwich  and  Lynn  in  July. 

„ PAGANA,  Hlmgr.  Earlham  in  June. 

MELOBORIS  DORSALIS,  Grav.  (Limneria).  Horning  Ferry 
and  Heigham  osier  carr,  June  and  August. 

,,  STAGNALIS,  Hlmgr.  ( L.  hydropota,  Bdg.  List). 

Swept  in  Rockland  Broad  in  June  (Morley); 
Brundall  in  July. 

,,  INCULCATOR,  Grav.  ( L.  paludicola,  Hlmgr.)  A 

male  at  King’s  Lynn  (Atmore,  1912)  ; Fel- 
thorpe  in  June. 

,,  RUFIVENTRIS,  Grav.  Hickling  Broad  in  June 

(Morley);  Eaton,  Brundall,  and  the  Heigham 
osier  carr  in  July  and  August. 

,,  "LITORALIS,  Hlmgr.  Several  on  Statice  limonium 
at  Holme  in  August  (Morley). 

„ CRASSICORNIS,  Grav.  Hunstanton  (Brunetti); 

Holme  and  Winterton  (Elliott)  ; Wroxham 
and  Hickling  Broads  (Morley)  ; King’s  Lynn 
(Atmore) ; Earlham. 

ANILASTA  NOTATA,  Grav.  {Limneria).  Rockland  Broad 
(Morley);  King’s  Lynn  (Atmore,  1913);  Nor- 
wich, and  Harford  Bridges. 
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Anilasta  *?  CARBONARIA,  Ratz.  Doubtfully  recorded  from 
Norwich  (Trans.  Ent.  Soc.,  1881,  p.  160). 

,,  RUFOCINCTA,  Grav.  Brundall,  Earlham,  and 

Aylsham. 

„ Barretti,  Bridg.  West  Runton  in  August  (Wain- 
wright) ; Earlham  in  July  and  August. 

,,  DOLOSA,  Grav.  Brundall,  and  Heigham  osier  carr 

in  July  and  October. 

,,  COXALIS,  Brisch.  A male  bred  at  King’s  Lynn 
(Atmore).  A very  rare  species. 

„ Brischkei,  Bridg.  Common. 

Holocremna  ERYTHROPYGA,  Hlmgr.  (Limneria).  Norwich 
and  Brundall  in  June  and  July. 

,,  ARGENTATA,  Grav.  Earlham  in  August. 

PECTENELLA*LATUNGULA,  Thoms.  A female  at  King’s  Lynn, 
bredfrom Laverna  epilobiella (Atmore,  1913). 

Angitia  COLEOPHORARUM,  Ratz.  {Limneria).  Ringstead, 
near  Hunstanton,  in  August,  1906  (Morley). 

,,  ? RUFICORNIS,  Bridg.  Brundall,  var.  (cf.  Trans.  Ent. 

Soc.,  1884,  p.  429). 

,,  Elisha,  Bridg.  Mousehold  and  Earlham  in  autumn. 

,,  APOSTATA,  Grav.  King’s  Lynn,  bred  from  Depress- 
aria  assimilella  (Atmore). 

„ RUFIPES,  Grav.  Brundall. 

„ MAJALIS,  Grav.  Many  bred  from  Hyponomeuta 

padella  at  Norwich  (Hinde).  Very  common  in 
Norfolk. 

,,  FENESTRALIS,  Hlmgr.  King’s  Lynn,  common  (At- 
more). Both  Bridgman  and  I found  it  commonly 
in  Norfolk. 

,,  CHRYSOSTICTA,  Grav.  King’s  Lynn,  several  (At- 
more); Earlham  in  July. 

,,  LATERALIS,  Grav.  Wroxham  Broad  and  Surlingham 
Marsh  in  June,  1901  (Morley). 

,,  CYLINDRICA,  Brisch.  Roydon  Fen,  near  Diss,  in 
June  (Morley);  King’s  Lynn  (Atmore,  1913); 
Brundall. 
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ANGITIA  ARMILLATA,  Grav.  Wroxham  Broad  in  June  (Mor- 
ley).  Not  uncommon. 

,,  tibialis,  Grav.  Norwich. 

,,  VIRGINALIS,  Grav.  Near  Norwich. 

,,  GRACILIS,  Bridg.  Winterton  in  June  (Morley); 

Mousehold  and  Earlham. 

,,  INTERRUPTA,  Hlmgr.  Winterton  (Morley).  Common 

in  Norfolk. 

„ EXAREOLATA,  Ratz.  Earlham. 

Exochilum  *CIRCUMFLEXUM,  Linn.  One  male  at  King’s 
Lynn  (Atmore,  1912). 

TRICHOMMA  ENECATOR,  Rossi.  Bred  at  King’s  Lynn  from 
Tortrix  decretana  (Atmore)  ; swept  in  Sur- 
lingham  Broad  in  June  (Morley). 
Anomalon  cerinops,  Grav.  Sparham  (Norgate) ; Brundall. 
,,  ? PROCERUM,  Grav.  A doubtful  individual  at  King’s 

Lynn  (Atmore)  ; the  only  British  record. 

,,  XANTHOPUS,  Grav.  Bred  at  King’s  Lynn  from 

Trachea  piniperda  (Atmore). 

Labrorychus  nigricornis,  Wesm.  (A.  perspicuum,  Wesm.) 

Bredat  King’s  Lynn  injune,  1882  (Atmore). 
,,  CLANDESTINUS,  Grav.  Bred  at  Lynn  from 

Eupithecia  valerianata  (Atmore). 

,,  TENUICORNIS,  Grav.  Bred  at  Lynn  from 

Phycis  roborella  (Atmore). 

AGRYPON  ?ANOMALAS,  Grav.  Doubtfully  bred  at  Lynn  from 
Retinia  turionana  (Atmore). 

„ CANALICU LATUM,  Hlmgr.  Bred  at  Lynn  from 

Tortrix  decretana  (Atmore). 

,,  FLAVEOLATUM,  Grav.  Lynn  (Atmore) ; Wroxham 

(Elliott);  Surlingham  and  Hickling  Broads  in 
June  (Morley). 

OPHION  LUTEUS,  Linn.  Hunstanton  and  Heacham  (Morley); 

King’s  Lynn  in  1906  (Atmore).  Common. 

,,  DISTANS,  Thoms.  Norfolk  (Laddiman). 

,,  OBSCURUS,  Fab.  Sheringham  (Tonge)  ; Sparham 
(Norgate). 
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Ophion  MINUTUS,  Kriech.  Norwich. 

Henicospilus  REPENTINUS,  Linn.  Heigham  osier  carr. 

„ "RAMIDULUS,  Grav.  A male  a King’s  Lynn  in 

1906  (Atmore). 

,,  MERDARIUS,  Grav.  Bred  from  Trachea  pini- 

perda  (Norgate) ; Norwich. 

Opheltes  GLAUCOPTERUS,  Linn.  About  Yarmouth  (Paget); 

a female  at  King’s  Lynn  (Atmore,  1910);  a 
single  female  at  Brundall. 

PANISCUS  TARSATUS,  Brisch.  Bred  from  Eupithecice  and 
Colli. x sparsata  at  Lynn  (Atmore) ; Norwich. 

,,  NIGRICARPUS,  Thoms.  King’s  Lynn,  the  first 

British  record  (Trans.  Ent.  Soc.,  1889,  p.  419). 

„ VIRGATUS,  Fourc.  Foxley  Wood  (Thouless);  King’s 
Lynn  (Atmore,  1905). 

,,  "MELANURUS,  Thoms.  Stalham  Broad  in  September 
^Bird) ; West  Runton,  August  (Wainwright). 

,,  TESTACEUS,  Grav.  West  Runton  in  Aug.  (Wain- 
wright); Hunstanton  (Brunetti).  Common. 

,,  GRACILIPES,  Thoms.  Stalham  Broad  in  September 
(Bird). 

„ CEPHALOTES,  Hlmgr.  “Norfolk.”  Doubtless 

common  on  Dicranura  vinula. 

Astiphrommus  TENUICORNIS, Thoms.  Lakenham  in  August. 

Mesochorus  politus,  Grav.  Eaton  in  July  (Bridgman). 

Bred  during  1908  by  Hinde  from  Cymato- 
phora  r ideas,  at  Norwich  (Morley). 

,,  NIGRIPES,  Ratz.  Lakenham  in  June. 

,,  PECTINIPES,  Bridg.  The  type  of  this  species 

was  captured  by  Bridgman  at  Earlham,  near 
Norwich,  in  May. 

,,  VITTICOLLIS,  Holmgr.  King’s  Lynn  (Atmore, 

1912)  ; Eaton  and  Wroxham,  June. 

,,  TESTACEUS,  Grav.  King’s  Lynn  (Atmore, 

1912);  Brundall  in  May. 

,,  CONFUSUS,  Holmgr.  Said  to  be  common  in 

Norfolk,  by  Bridgman. 
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Mesochorus  ' ? FUSCICORNIS,  Brisch.  "I  have  bred  both 
sexes,”  says  Bridgman  (Trans.  Ent.  Soc., 
1882,  p.  154),  but  he  does  not  say  in  Norfolk. 

„ SYLVARUM,  Curt.  Said  to  be  common  in  Nor- 

folk in  July  and  August. 

,,  ’‘'DIMIDIATUS,  Holmgr.  One  female  during  June, 
1902,  about  King’s  Lynn  (Atmore). 

,,  CRASSIMANUS,  Holmgr.  Eaton  in  August. 

,,  VITTATOR,  Holmgr.  Bred  at  Lynn  ex  Nola 

cucullatella  (Atmore).  Common. 

,,  ? TENUISCAPUS,  Thoms.  Brundall  in  May.  We 

must  perpetuate  the  query. 

,,  PALLIDUS,  Brisch.  ( stigmaticus , Thoms.)  Earl- 

ham  and  Sparham  (Norgate). 

,,  PECTORALIS,  Ratz.  Mousehold  and  Earlham. 

,,  TACHYPUS,  Holmgr.  Norwich  and  Salhouse. 

,,  "ANGUSTATUS,  Thoms.  Swept  at  Horning  Ferry 
during  June,  1901  (Morley). 

Stictopisthus  ''laticeps,  Thoms.  Swept  at  Ranworth 
Broad  in  June  (Morley). 

j>  CON  VEXICOLEIS,  Thoms.  Bred  by  Bridgman 

at  Norwich  from  a leaf-rolling  larva 
found  upon  a hazel  bush. 


BRACONID2E. 

BRACON  STABILIS,  Wesm.  Females  at  Rmgstead  Downs, 
23rd  Alugust,  1906  (Morley). 

,,  ABSCISSOR,  Nees.  First  found  in  Britain  in  Ranworth 
Broad,  15th  June,  1901  (Morley,  Ent.  Mo.  Mag. 
1906,  p.  109). 

,,  VARIATOR,  Wesm.  King’s  Lynn  (Atmore,  1905). 
SPATHIUS  RUBIDUS,  Rossi.  Two  females  at  Eaton  (Bridgm., 
Tr.  Norf.  Soc.,  v.,  p.  64). 

Heterogamus  dispar,  Curt.  Earlham,  30th  July,  1889 
(Bridgm.,  Tr.  Norf.  Soc.,  v.,  p.  63). 
Rhogas  DIMIDIATUS,  Spin.  King’s  Lynn  in  1906  (Atmore). 
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Rhogas  CIRCUMSCRIPTUS,  Nees.  Eaton  and  Rockland  Broad 
in  June,  1901,  and  Holme  on  marram  grass  in 
August,  1906  (Morlev). 

,,  TESTACEUS,  Spin.  Confirmed  as  British  by  a female 
near  Norwich  early  in  September,  1889  (Bridg., 
Trans.  Norf.  Soc.,  v.,  p.  65). 

CHELONUS  INANITUS,  Nees.  West  Runton  in  August  (Wain - 
wright);  King’s  Lynn  (Atmore,  1910);  several 
on  Statice  limonium  at  Holme,  Ringstead 
Downs,  and  Burnham  Thorpe  in  August 
(Morley). 

PHANEROTOMA  DENTATA,  Wesm.  King’s  Lynn  (Atmore,  1910). 
Macrocentrus  MARGINATOR,  Nees.  A female  at  Cromer  in 
August,  1903  (Elliott)  ; Ringstead  village 
in  August,  1906  (Morley). 

Apanteles  CONGESTUS,  Nees.  Abundant  about  Norwich 
(Bridg.,  Trans.  Norf.  Soc.,  v.,  p.  64). 

,,  FULIGINOSUS,  Wesm.  A male  swept  in  Roydon 

Fen,  near  Diss,  June,  1900  (Morley). 

,,  FERRUGINEUS,  Rheinh.  Ranworth  Broad,  on 

reeds,  15th  June,  1901  (Morley). 

Microplitis  TUBERCULIFERA,  jWesm.  Swept  in  Roydon 
Fen,  near  Diss,  June,  1900  (Morley). 

,,  EREMITA,  Rheinh.  First  British  specimen  at 

Earlham,  28th  July,  1889  (Bridgman). 
Microgaster  subcompletus,  Nees.  Swept  at  Eaton  on 
9th  June,  1901  (Morley). 

,,  STICTICUS,  Wesm.  Swept  by  the  Ouse  at 

King’s  Lynn  on  17th  August,  1906 
(Morley). 

Orgilus  OBSCURATOR,  Nees.  Several  at  Ringstead  Downs 
on  21st  to  24th  August,  1906  (Morley). 

,,  MICROPTERUS,  Mori.  The  type  was  taken  with 
the  last  at  Ringstead  (Morley). 

EUPHORUS  pallidipes,  Curt.  Swept  at  Brockdish  on  8th 
June,  1900  (Morley). 
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Meteorus  ALBIDITARSUS,  Curt.  Bred  from  Fidonia  piniaria 
at  King’s  Lynn  in  April  (Atmore). 

,,  DECEPTOR,  Wesm.  King’s  Lynn  in  1906  (At- 
more); a female  at  Ringstead  (Morley). 

,,  ALBICORNIS,  Ruthe.  Earlham  in  July,  1889 
(Bridg.,  Trans.  Norf.  Soc.,  v.,  p.  64). 

Blacus  RUFICORNIS,  Nees.  Cromer  at  the  end  of  August, 
1903  (Morley). 

,,  MACULIPES,  Wesm.  Earlham  on  20th  July,  1889 
(Bridg.,  Trans.  Norf.  Soc.,  v.,  p.  64). 

Ichneutes  LEVIS,  Wesm.  First  British  record,  Norwich  in 
1889  (Bridg.,  Trans.  Norf.  Soc.,  v.,  p.  65). 
Alysia  MANDUCATOR,  Panz.  Found  at  Cromer  on  27th 
August,  1903  (Morley)  ; King’s  Lynn  (Atmore, 
1912). 

PH.ENOCARPA  PUNCTIGERA,  Hal.  A male  swept  in  Roydon 
Fen,  near  Diss,  in  June  (Morley). 
Coelinius  viduus,  Nees.  Ranworth  Broad  on  15th  June, 
1901  (Morley). 

,,  GRACILIS,  Wesm.  Wroxham  Broad,  swept 

herbage  on  14th  June,  1901  (Morley). 

„ ELEGANS,  Wesm.  Both  sexes  at  Ranworth 

Broad  on  15th  June,  1901  (Morley). 
POLEMON  LIPARE:,  Gir.  One  specimen  of  this  rare  species, 
Surlingham  in  June  (Morley). 

EVANIID2E. 

FOENUS  JACULATOR,  Linn.  Both  sexes  at  nests  of  Crabro 
near  King’s  Lynn,  1906  (Atmore). 


PROCTOTRYPI DJE. 

Bethyllus  FUSCICORNIS,  Jur.  Swept  at  Wroxham  in  June 
and  Holme  in  August,  1906  (Morley). 
Belyta  VALIDICORNIS,  Thoms.  Taken  at  Brockdish,  in 
Norfolk,  on  8th  June,  1900  (Morley). 
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CYNIPID^E. 

I BALIA  CULTELLATOR,  Latr.  Five  examples  recently  captured 
about  King’s  Lynn,  along  with  its  host  Sirex  gigas 
by  Mr.  Atmore  (Bloomfield). 

Anacharis  TINCTA,  Walk.  One  found  at  Ringstead  Downs 
on  23rd  August,  1906  (Morley). 

[For  other  Cynipidae,  cf.  Trans.  Norf.  Soc.,  vii.,  p.  110.] 


VI. 

ATTEMPTED  ACCLIMATISATION  OF  WILD  RICE 
( ZIZANIA  AQUATIC  A ) IN  EAST  NORFOLK. 

By  The  Rev.  M.  C.  H.  Bird,  M.B.O.U. 

Read  29th  October , 1912. 

As  far  back  as  1880  articles  and  letters  which  appeared  in 
Land  and  Water,  on  “ Wild  Rice  for  Wildfowl,”  made  me 
anxious  to  experiment  with  this  plant  around  our  Broads — my 
father  then  owning  Somerton  Broad. 

The  prime  difficulty  was  to  obtain  seed  in  a suitable  condition 
for  sowing ; it  being  then,  and  for  some  twenty-five  years  later, 
generally  supposed  that  if  the  seed  once  became  thoroughly  dry 
after  ripening  it  would  fail  to  germinate.  In  its  natural  habitats 
the  seed  of  Zizania  aquatica,  when  ripe,  falls  into  the  water, 
sinks  and  lies  dormant,  or  nearly  so,  until  the  following  spring ; 
and  one  can  understand  that  seed,  collected  after  it  had  once 
been  thoroughly  saturated  and  then  allowed  to  become  dry, 
would  probably  not  germinate.  The  difficulty  therefore  was  to 
import  seed  in  a damp  state.  In  1890  a friend  promised  to 
send  me  some  from  Canada,  but  failed  to  do  so,  and  it  was  not 
until  ten  years  later  that  I was  able  to  procure  any.  The  Rev. 
W.  Wilks  then  very  kindly  forwarded  me  a good  supply,  care- 
fully packed  in  wet  moss,  from  Kew,  where  the  plant  has  been 
successfully  cultivated  since  1899,  but  only  after  many  previous 
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failures.  Since  this  date  it  has  become  acclimatised,  has  freely 
reproduced  itself,  and  has  been  growing  in  Kew  Gardens,  both 
in  water  from  one  to  two  feet  in  depth  and  also  around  the 
pond  margins. 

I extract  the  following  from  letters  from  the  U.S.A.,  kindly 
submitted  for  my  perusal  by  Mr.  Wilks  : — “ Zizania  aquatica, 
sometimes  called  Indian  or  Canadian  Wild  Rice,  is  a tall- 
growing  annual  grass  which  furnishes  food  to  countless  flocks 
of  water  birds,  and  also  to  the  Red  Men  in  out-of-the-way 
places.  The  seed  must  never  be  allowed  to  become  dry,  or 
vitality  is  destroyed.  Keep  seeds  in  a bottle  of  water  in  a cool 
place  and  put  into  single  pots  in  a cool  place  below  surface  of 
water  in  spring.  My  experience  is  that  whether  you  sow  in  a 
cool  or  warm  house  there  is  very  little  difference  in  the  time  of 
germination.  Sow  towards  end  of  February,  keep  close  to 
glass  in  a light  place  so  as  not  to  draw  the  plants,  harden  off 
in  a cold  frame  and  plant  out  at  end  of  May  in  permanent 
quarters.” 

From  the  seed  sent  me  in  February,  1900,  a good  deal  of 
which  had  already  germinated,  I was  successful  in  rearing 
several  dozen  plants.  I planted  out  nearly  all  these  at  Hickling 
and  Catfield  Hall  Broads,  in  each  instance  carefully  surrounding 
the  plants  with  small-meshed  wire  netting.  At  Catfield,  where 
the  plants  were  also  covered  over  with  netting,  young  water  voles 
got  through  and  completely  devoured  them.  At  Hickling  some- 
thing— swans,  I believe — broke  down  the  netting  and  destroyed 
the  rice.  It  was  difficult  to  find  suitable  situations  for  planting, 
i.e.,  water  not  too  deep,  a fairly  good  bottom,  and  out  of  the  way 
of  the  countless  coots  and  grazing  stock.  Catfield  Hall  Broad 
has  no  hard  shore,  and  in  the  few  places  where  the  edges  of 
Hickling  Broad  are  solid,  cattle  are  turned  out  in  summer  upon 
the  adjoining  walls  and  marshes.  Where  the  sides  of  the  Broad 
are  free  from  stock,  the  water  and  mud  are  too  deep,  or  the 
natural  vegetation  grows  too  thickly  for  the  rice  to  have  a 
chance.  If  sowed  in  the  shallow  water  of  the  open  Broad, 
water-fowl  would  eat  off  the  leaves  as  soon  as  they  showed  on 
the  surface.  The  few  plants  that  I saved  this  year  to  grow  in 
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my  own  garden  failed  to  fruit.  The  following  season  one  plant 
from  a fresh  supply  of  seed  flowered,  and  I gathered  a little 
seed  from  it  in  October  ; and  on  June  23rd,  1902,  I put  several 
resulting  plants  into  12-inch  pots,  and  stood  them  in  a trench 
dug  in  the  centre  of  a span-roof  greenhouse.  They  began  to 
show  bloom  on  August  13th,  and  made  splendid  specimen 
plants,  growing  over  eight  feet  high,  with  stems  more  than 
half-an-inch  in  diameter. 

On  Oct.  3rd  I gathered  the  first  ripe  seed  from  them,  and 
eventually  I had  over  two  pints  of  seed  for  disposal.  Some  I 
gave  to  friends,  but  the  greater  part  I sowed  myself,  some 
broadcast  and  some  rolled  up  in  balls  of  clay,  at  Hickling, 
Catfield,  and  Burnt-Fen  Broad,  Neatishead.  From  these 
sowings  there  were  no  signs  of  any  result  whatever,  the  local 
fauna  having  probably  consumed  any  plants  that  may  have 
appeared.  Plants  kept  at  home  did  not  bloom  this  season.  In 
1907,  Mr.  W.  Watson  sent  me  a fresh  supply  of  Kew  seed,  but 
again  I failed  in  my  efforts  to  propagate  it. 

In  June,  1909,  I was  surprised  to  receive  a quantity  of 
imported  seed  in  a dry  state  from  Kew,  with  a note  from  Mr. 
Watson  saying  that  it  was  not  too  late  to  sow  it.  I tried  about 
half-a-pint  of  it,  and  quite  90  per  cent,  germinated,  but  the 
plants  failed  to  do  more  than  raise  their  leaf  blades  above  the 
water  line,  though  they  kept  alive  until  killed  by  the  frost  in 
November.  1 had  some  difficulty  this  year  with  frogs  getting 
into  the  tubs,  which  were  plunged  into  the  open  ground  : they 
broke  or  pulled  down  the  leaves  to  the  water-level.  Some  of  the 
seed  was  sown  in  a pond  newly  made  on  the  Ludham  Marshes, 
and  some  at  Calthorpe  Broad,  Ingham,  but  no  young  plants 
appeared  in  either  case.  I kept  some  of  this  supply  of  seed, 
dry,  until  the  early  spring  of  1910,  and,  although  two  years  old, 
quite  50  per  cent,  retained  its  vitality  ; but,  alas  ! none  of  the 
plants  grew  to  more  than  two  feet  high.  Thus  ended  my 
attempts  at  introducing  a very  desirable  alien. 

Few  people  care  to  chronicle  their  failures  ; but  after  hearing 
or  reading  about  the  attractiveness  of  wild  rice  for  wildfowl 
abroad,  some  of  my  readers  may  like  to  make  further  attempts 
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at  its  cultivation  in  Broadland.  With  care,  and  in  suitable 
situations,  and  with  the  help  of  a hot  summer,  I see  no  reason 
why  Zizania  aquatica  should  not  seed  out-of-doors  in  this 
district ; but  where  water  voles  abound  the  experiment  will  be 
attended  with  much  difficulty.  Mr.  Watson  has,  I believe, 
failed  to  succed  at  Palling,  and  Mr.  G.  Davison  did  not  get  any 
plants  to  seed  at  Westwick ; so  I have  fallen  in  good  company. 

I add  the  following  cultural  directions  : — The  seed  should  be 
kept  in  water  (glass  pickle- jars  answer  well)  until  February. 
It  may  then  be  sown  in  earthenware  (flower-pot)  saucers  filled 
with  mud,  which  must  be  kept  in  a quite  moist  state,  and  near 
the  light ; or  in  pots  filled  three-parts-full  of  earth  and  stood  in 
pans  of  water ; or  in  small  pots  submerged  in  pails  or  shallow 
tubs  of  water.  I found  the  latter  method  the  best.  The  soil 
used  should  be  clayey  loam,  mixed  with  old,  well-rotted  manure 
or  vegetable  mould  in  equal  parts.  When  about  six  inches  high 
the  young  plants  should  be  re-potted,  and  potted  on  as  growth 
proceeds.  Wooden  lard-pails  I found  very  useful  for  placing 
9-inch  pots  in.  When  in  pots  of  this  size,  the  water  may  be 
allowed  gradually  to  get  lower  and  lower  in  the  pail ; and  my 
plants  in  12-inch  pots  were  stood  in  a trench  without  any  water 
in  it ; they  then  threw  out  aerial  roots  from  just  above  soil  level. 
Drainage  was  carefully  attended  to,  and  water  given  daily,  with 
now  and  then  a little  weak  liquid  pig  manure.  Seed  may  be 
obtained  in  bulk,  at  25  cents  per  lb.,  I believe,  from  Thorburn, 
Seedsman,  26,  Cortlandt  Street,  New  York  ; or  from  Mr.  Chas. 
Gilmour,  Port  Hope,  Ontario. 
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MIGRATION  AND  OTHER  ORNITHOLOGICAL 
NOTES  FROM  LOWESTOFT  AND  DISTRICT, 
JUNE  30th,  1911.  TO  JUNE  30th,  1912. 

By  Claud  B.  Ticehurst,  M.A.,  M.R.C.S.,  M.B.O.U. 

MlSTLE  Thrush  (T.  viscivorus). — A movement  was  noticed 
on  September  17th  and  the  27th;  and  on  October  26th  flocks 
were  noted  coasting  southwards. 

Song  Thrush  ( T . musicus ). — A movement  at  Yarmouth 
was  noted  on  September  25th — 26th.  A bird  of  the  Continental 
race  (T.  musicus  musicus)  was  picked  up  on  the  tide  mark  on 
October  17th,  and  on  that  night  there  was  again  a movement 
noted  at  Yarmouth.  Immigration  of  this  species  are  not  always 
easy  to  detect  on  account  of  the  numbers  of  local  birds. 

REDWING  ( T . iliacus). — Numbers  were  heard  passing  over 
on  the  nights  of  October  12th  to  15th  ; and  on  the  former  date 
one  was  seen  coming  in  from  the  east  at  Southwold,  and  on  the 
17th  two  were  found  on  the  tide  mark  here.  Migrants  were 
passing  over  to  the  south  on  the  17th  and  18th.  A good  many 
seen  on  November  1st  in  coastal  hedges  were  thought  to  be 
freshly  arrived,  and  migrants  were  again  heard  going  over  on 
the  nights  of  the  16th  and  24th.  On  January  18th  and 
February  2nd,  during  the  cold  ‘ snaps,”  flocks  were  noted 
going  south.  On  February  29th  and  March  19th  flocks  were 
passing  at  night. 

Fieldfare  (T . pilaris). — On  the  actual  coast  the  migrations 
of  this  species  appear  often  to  escape  notice,  and  on  arrival  the 
flocks  are  usually  seen  in  the  marshes  inland,  where  they  had 
arrived  by  November  1st.  On  the  11th,  flocks  were  observed 
arriving  from  the  east  at  Yarmouth,  and  on  the  next  day  one 
was  seen  coming  in  from  the  east  at  Southwold. 
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Blackbird  ( T . merula).- — The  only  record  I have  is  of 
migrants  killed  near  Yarmouth  on  the  night  of  October  17th. 
For  the  same  reason  as  given  under  Song  Thrush,  this  species 
is  not  always  easy  to  detect  on  migration. 

Ring  Ouzel  (T.  torquatus). — One  on  passage  on  April  19th. 

Wheatear  (S.  aenanthe). — The  first  birds  on  passage  were 
seen  on  August  14th,  and  from  that  date  odd  birds  were  noticed 
up  to  the  26th,  when  there  was  a distinct  increase  in  passing 
migrants.  Throughout  September  the  numbers  noted  on  passage 
were  extremely  small,  as  compared  with  1910,  and  no  “ rushes  ” 
occurred,  though  a few  were  noted  each  day,  except  on  the 
14th,  when  there  were  several,  and  by  the  end  of  the  month 
most  appeared  to  have  passed  through.  A single  bird  was  seen 
on  October  14th— 19th,  and  the  last  on  27th.  In  the  spring 
the  first  was  seen  on  March  27th,  after  which  date  this  species 
was  seen  in  twos  and  threes  each  day,  the  individuals  often 
halting  here  a day  or  so.  There  was  a distinct  influx  on  May 
6th,  and  again  on  the  12th.  At  least  one  example  of  the 
Greenland  race  (S.  leucorrhoa ) was  seen  on  April  22nd. 

WhiNCHAT  (. Pratincola  rubetra). — Four  on  passage  on 
May  9th. 

Redstart  (. Ruticilla  phcenicurus). — The  numbers  of  this 
species  were  far  less  than  in  the  previous  autumn  migration 
(1910),  and  there  was  no  “ rush.”  The  first  one  was  noted  on 
August  19th,  and  single  birds  on  24th,  26th,  and  27th.  No 
more  were  seen  until  September  23rd,  when  a few  more 
appeared  ; these  had  gone  by  the  26th.  Three  at  Yarmouth  on 
October  5th,  and  a single  bird  here  on  16th.  Not  observed  on 
spring  passage. 

Black  Redstart  ( R . titys). — Although  an  equally  sharp 
look-out  was  kept  this  season,  only  one  bird  came  under 
observation — viz.,  on  October  8th,  at  Aldburgh — as  compared 
with  sixteen  the  season  before. 

Continental  Robin  ( Erithacus  rubecula  rubecula). — On 
October  16th  two  on  passage,  and  some  at  Yarmouth  on  the 
19th.  One  here  on  25th,  and  several  on  27th.  Not  so  numerous 
as  last  year. 
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Nightingale  ( Daulias  luscinia). — One  on  passage  August 
9th.  First  seen  on  April  21st,  and  a small  influx  took  place  on 
May  9th. 

Common  Whitethroat  {Sylvia  cinerea). — The  first  passage 
birds  were  noted  on  August  19th,  a few  on  passage  on  27th — 
29th,  and  again  on  September  8th — 11th,  the  last  one  on  23rd. 
There  was  no  great  movement.  In  the  spring  the  first  was 
seen  on  April  11th.  There  was  no  further  influx  until  May  5th 
and  9th,  which  migrants  for  the  most  part  were  composed  of 
our  local  breeding  birds. 

Lesser  Whitethroat  (S.  curruca). — Passing  migrants 
seen  on  September  22nd  and  25th.  The  first  ones  did  not 
arrive  till  May  6th,  and  these  appeared  to  be  our  breeding 
birds. 

Garden  Warbler  (S.  hortensis). — One  on  passage  August 
9th  ; three  on  passage  May  9th. 

Gold  Crest  ( Regulus  cristatus). — The  first  immigration  of 
any  size  was  noted  here  and  at  Yarmouth  on  October  6th.  The 
main  passage  took  place  between  the  10th  and  19th,  reaching  a 
maximum  on  17th  and  18th,  when  they  were  noted  at  Yarmouth, 
here,  and  at  Southwold  in  many  gardens.  On  December  3rd 
one  was  taken  on  a boat  40  miles  E.S.E.  of  this  town  ; this 
appears  to  belong  to  the  British  race,  and  I have  at  present  no 
certain  record  of  the  Continental  race  on  passage  here.  On 
the  spring  passage  an  influx  was  noted  on  March  29th,  and 
again  on  April  15th. 

Chiffchaff  (Phylloscopus  rufus). — One  of  a pair,  which  I 
think  ultimately  bred  here,  arrived  on  April  14th. 

Willow  Wren  (Ph.  trochilus).  This  species  was  not 
observed  at  all  in  numbers  on  passage  ; a few  arrived  on  Sep- 
tember 8th  and  13th;  single  birds  were  seen  on  20th — 23rd. 
The  first  was  seen  on  April  4th,  and  a fair  number  in  their 
haunts  by  20th.  An  influx  on  May  6th  and  9th  appeared  to  be 
passing  migrants. 

Sedge  Warbler  ( Acrocephalus  phragmitis). — Several 
arrived  at  Hickling  by  April  21st. 
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Reed  Warbler  (A.  streperus). — One,  probably  of  this 
species,  on  passage  September  23rd.  None  had  arrived  in  their 
haunts  by  April  30th. 

COMMON  Wren  {Troglodytes  parvulus). — Some  on  passage 
October  10th. 

PlED  WAGTAIL  ( Motacilla  lugubris).— Some  on  passage  on 
August  27th  ; on  September  12th  several  seen  coasting  south, 
and  some  on  passage  the  next  two  days  ; on  the  26th  some 
again  coasting  south,  and  again  on  October  18th.  One  was 
seen  on  December  10th.  It  is  quite  a rare  bird  here  in  winter. 
First  seen  here  in  spring  on  March  19th;  on  29th  four  coasting 
north,  and  one  on  April  1st.  A pair  of  birds  which  breed  near 
my  garden  every  year  did  not  arrive  until  April  29th. 

Yellow  Wagtail  (M.  rati). — A good  many  on  passage  on 
August  6th  ; on  August  23rd  a few,  more  next  day,  passing 
along  the  coast.  Three  coasting  south  on  September  12th. 
First  seen  on  April  21st  at  Hickling;  two  coasting  north  on 
May  10th. 

Meadow  Pipit  {Anthus  pratensis). — Swarms  arrived  on 
August  26th,  and  many  were  still  here  until  29th.  Another 
arrival  on  September  7th.  There  was  a large  passage  from  the 
12th  to  the  27th,  flocks  being  noted  coasting  south  nearly  every 
day.  A further  increase  was  noted  on  October  3rd  and  4th, 
and  flocks  were  seen  coasting  south  on  11th,  18th,  19th,  24th, 
25th,  and  31st,  and  November  6th.  This  coastal  movement 
was  also  detected  at  Southwold.  There  was  no  corresponding 
spring  passage  detected. 

Rock  Pipit  {A.  obscurus). — Several  passing  migrants  on 
the  flooded  Denes  on  October  4th. 

Spotted  Fylcatcher  ( Muscicapa  grisola). — Some  local 
birds  departed  on  August  17th. 

Pied  Flycatcher  (M.  atricapilla ). — Like  several  others 
of  our  summer  migrants,  this  species  was  observed  very  early 
on  autumn  passage,  though  the  numbers  were  small  as  compared 
with  the  previous  year.  There  was  a small  number  on  August 
14th — 16th,  'and  again  on  September  24th — 26th.  A few  at 
Yarmouth  on  October  4th.  Not  seen  on  spring  passage. 
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SWALLOW  (. Hirundo  rustica.) — Many  were  coasting  south 
on  August  27th,  and  some  again  on  29th.  Flocks  were  seen 
again  on  September  12th,  20th,  23rd,  and  25th,  coasting  south. 
After  the  gale  on  September  30th — October  1st  there  were  few 
left,  but  some  were  noted  passing  south  at  Yarmouth  on  23rd, 
and  the  last  was  seen  on  25th  at  Southwold.  In  the  spring  the 
first  was  seen  on  April  18th  ; on  the  21st  some  arrived  over 
Hickling  Broad  in  the  evening,  and  continued  the  journey, 
going  high  up  to  N.E.  The  numbers  round  here  were  very  few 
until  May  6th,  when  a large  influx  took  place. 

House  Martin  ( Chelidon  urbica). — What  has  been  said 
about  the  movements  of  the  Swallow  in  the  autumn  applies 
absolutely  to  this  species.  However,  it  was  seen  later  in  the 
year,  some  being  noticed  on  several  days  in  November,  and  the 
last  on  the  17th  at  Southwold.  The  first  ones  in  the  spring  did 
not  arrive  before  May  6th,  and  there  was  a slight  increase  on 
the  10th,  but  further  records  are  wanting. 

Sand  Martin  ( Cotile  riparict). — Some  were  apparently 
moving  south  by  July  25th,  and  numbers  were  noted  collecting 
on  August  6th.  Migrating  parties  were  noted  coasting  south 
on  the  25th,  and  on  the  same  days  in  September  as  the  Swallows 
were  seen  moving;  the  last  were  seen  on  October  21st.  On 
April  21st  some  arrived  over  Hickling  Broad  in  the  evening 
and  departed  high  up  to  N.E.  It  is  noteworthy  that  as  a rule 
all  three  species  of  Hirundinidce  were  moving  on  the  same 
days,  though  it  is  nothing  unusual.  I cannot  see  that  wind  or 
temperature  in  this  district  had  anything  to  do  with  the  move- 
ments, but  often,  though  not  quite  invariably,  there  was  a drop 
in  the  barometric  readings  on  those  days. 

Greenfinch  (Ligurinus  chloris). — The  observations  which 
I made  under  this  species  in  the  Transactions,  vol.  ix.,  p.  416, 
were  fully  corroborated  again  this  autumn.  The  first  flocks 
coasting  south  were  seen  on  September  23rd,  and  from  this 
date  onward  this  coastal  movement  in  the  early  morning  was 
witnessed  nearly  every  day,  except  during  the  gale  of  September 
30th — October  1st,  up  till  November  22nd.  The  numbers 
passing  were  few  at  first,  but  reached  the  maximum  about  the 
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third  week  in  October.  This  movement  was  noted  at  Yarmouth 
also,  and  at  Southwold  on  several  days.  On  October  19th, 
some  were  noted  coming  from  the  east  at  Southwold.  None 
were  noted  coasting  north.  On  February  11th  some  were  seen 
coasting  south,  possibly  weather  migrants.  The  return  passage 
in  spring  was  first  noted  on  April  4th,  and  from  that  day  to  the 
end  of  the  month  small  parties  were  coasting  north  on  nearly 
every  day. 

GOLDFINCH  ( Carduelis  elegans). — Passing  migrants  were 
noted  on  September  25th,  and  on  several  days  in  October,  in 
quite  small  numbers.  Return  passage  was  noted  in  spring  on 
April  12th,  16th,  28th,  and  May  2nd,  again  in  small  numbers 
only. 

House  SPARROW  (Passer  domesticus). — On  September  29th, 
and  again  on  October  3rd,  I saw  a flock  of  house  sparrows 
suddenly  appear  in  gorze  bushes  by  the  sea,  apparently  coming 
from  nowhere  ! I think  they  were,  no  doubt,  migrants.  On 
October  24th,  26th  and  27th,  flocks  were  seen  coasting  along  to 
the  south  in  the  same  way  as  the  other  finches  do.  On  the 
latter  day,  flocks  were  seen  coasting  south  at  Yarmouth. 

Tree  Sparrow  ( P . montanus). — On  September  27th,  many 
large  flocks  were  coasting  south,  and  some  again  on  the  29th, 
October  8th  and  11th.  From  the  18th  till  November  1st  flocks 
were  coasting  south  nearly  every  morning,  and  the  last  migration 
noted  was  on  November  11th.  The  return  passage  north  in 
spring  began  on  March  27th,  and  up  to  April  24th  flocks  of 
Small  numbers  were  seen  coasting  north  on  many  days. 

CHAFFINCH  ( Fr  ill  gill  a coelebs). — Flocks  were  coasting  south 
on  September  27th,  and  on  a good  many  days  during  October  ; 
the  last  migration  noted  was  on  November  1st.  On  October 
29th,  a small  party  was  seen  to  come  in  direct  from  the  East. 
The  numbers  of  flocks  and  the  number  of  individuals  in  the 
flocks  never  seemed  to  be  so  great  as  with  the  Greenfinches 
and  Linnets.  On  March  26th,  a flock  was  noted  coasting  south, 
and  on  April  4th  and  6th  a few  lots  coasting  north. 

BRAMBLING  (F.  montifringilla) . — First  seen  October  1st. 
On  the  14th,  one  was  taken  on  a boat  40  miles  E.S-E.  of  this 
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town.  Coastal  movement  of  this  species  was  not  detected  in 
the  autumn,  nor  did  it  come  under  observation  in  the  spring. 

Linnet  ( Linota  cannabina). — What  I have  already  stated 
(Vol.  ix.,  p.  418)  on  the  migration  of  this  species  was  fully 
corroborated  this  season.  The  huge  coastal  migration  started 
on  September  12th,  and  continued  right  on  till  November  22nd, 
reaching  a maximum  in  the  second  and  third  weeks  of  October. 
Although  there  appear  to  be  few,  if  a.ny,  Linnets  in  our 
immediate  neighbourhood  in  the  winter,  yet  I have  seen  a few 
flocks  on  the  agricultural  fields  further  inland  at  this  season. 
In  the  spring,  as  in  the  previous  season,  movements  were  noted 
which  suggest  two  streams  of  migration  ; thus  from  March  27th 
up  to  April  28th  flocks  were  noted  practically  every  day  coasting 
north  ; on  March  9th  and  during  the  last  week  of  the  month, 
and  on  many  days  in  April,  flocks  were  seen  coasting  south. 
The  local  breeding  birds  arrived  in  their  quarters  about  April 
15th.  One  was  taken  on  a boat  off  the  Dutch  coast  on  April  23rd. 

Twite  (L.  flavirostris). — The  first  flocks  were  noted  at 
Yarmouth  on  October  6th,  and  at  Thorpe  Mere  on  the  10th. 
On  the  19th,  many  were  reported  to  me  from  Yarmouth,  where 
flocks  were  also  coasting  south.  This  species  was  doubtless 
overlooked  here  on  passage. 

Yellow  Bunting  ( Emberiza  citrinella). — One  of  the 
features  of  the  autumn  migration  was  the  movements  of  this 
species  and  the  Reed  Bunting.  On  September  29th,  there  was 
a large  arrival,  and  the  marram  grass  was  full  of  both  species. 
Numbers  of  Yellow  Bunting  were  noted  at  Thorpe  Mere  on 
October  10th.  Some  were  seen  here  coasting  south  on  the 
19th  and  again  on  the  24th,  both  here  and  at  Southwold  ; more 
again  coasting  on  the  26th  and  on  November  13th,  on  both 
days  there  being  also  an  increase  in  numbers  in  the  marrams. 
Not  observed  on  spring  passage. 

Reed  Bunting  ( E . schoeniclus). — A few  arrived  on  Sep- 
tember 23rd,  and  some  passed  on  to  the  south.  On  the  29th  a 
large  arrival,  and  some  stayed  several  days  ; another  arrival  on 
October  11th,  but  these  passed  on  quickly.  Some  were  seen 
coasting  south  at  Southwold  on  the  24th  and  here  on  the  26th. 
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Snow  Bunting  ( Plectrophenax  nivalis). — The  first  ones 
were  noted  at  Yarmouth  on  October  2nd,  and  further  arrivals 
there  on  4th,  6th,  16th  and  25th,  and  some  coasting  south  on 
the  30th  and  on  November  2nd.  Further  arrivals  at  Yarmouth 
on  the  1st  and  3rd.  Flocks  were  seen  coasting  south  here  on 
the  5th  and  at  Southwold  on  the  8th.  Flocks  were  noted  at  the 
end  of  the  month  coasting  south  both  here  and  at  Yarmouth. 
On  December  3rd,  a flock  was  reported  to  me  as  coming  in  from 
the  N.E.  at  the  latter  place.  A single  bird  seen  inland  at 
Buckenham  on  November  2nd. 

Lappland  Bunting  ( Calcarius  lapponicus). — One  at  Yar- 
mouth on  September  27th,  and  four  or  five  at  Thorpe  Mere  on 
October  10th.  From  the  17th  onwards  this  species  was  noted 
at  Yarmouth, Smostly  single  birds  or  twos  and  threes,  on  several 
days  in  October  and  November — about  twenty  individuals  in 
all.  I have  a note  of  one  at  Yarmouth  on  December  8th,  and 
of  two  at  Thorpe  Mere  on  the  11th. 

Skylark  ( Alauda  arvensis). — An  increase  noted  on  Septem- 
ber 14th,  and  from  the  19th  onwards  flocks  were  coasting  south 
on  many  days  up  to  November  1st.  The  first  arrivals  from  the 
east  were  noted  on  September  29th,  and  on  many  days  during 
October,  the  last  record  being  on  November  19th.  The 
coasting  movements  and  immigration  from  the  last  was  seen 
at  Yarmouth  and  Southwold  on  several  days.  On  October 
19th  some  were  coming  in  from  the  N.E.  During  the  cold 
snap,  flocks  were  coming  in  from  the  east  at  Yarmouth  on 
January  18th,  and  again  here  on  February  11th;  on  the  18th 
some  were  coasting  south. 

WOOD  Lark  (A.  arborea). — Five  wrere  reported  to  me  from 
Yarmouth  Denes  on  October  21st,  and  a single  one  there  on 
December  16th. 

Shore  Lark  ( Octocorys  alpestris). — Four  noted  at  Yar- 
mouth on  October  6th,  and  small  flocks  on  14th,  15th,  19th, 
settled  on  the  Denes  there.  Single  birds  at  Yarmouth  on  20th, 
29th,  and  November  2nd.  One  here  on  February  7th,  after 
the  snow. 
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STARLING  { Sturnus  vulgaris). — The  first  immigrants  from 
the  east  were  seen  coming  in  on  October  2nd,  and  there  were 
arrivals  noted  coming  in  from  this  direction  on  many  days 
during  the  month,  and  up  to  November  2nd.  Occasionally  the 
direction  was  from  N.E.  This  immigration  was  noted  to  take 
place,  unlike  the  coastal  movements  of  Finches,  etc.,  almost  at 
any  time  of  day.  During  the  latter  half  of  October,  on  nearly 
every  day  some  flocks  were  noted  coasting  south  in  the  early 
morning.  Flocks  were  noted  going  east  as  early  as  February 
18th,  but  no  more  until  March  14th,  on  which  day  many 
attempted  the  easterly  journey  but  returned  on  meeting  fog  out 
at  sea.  On  March  14th  and  27th  some  were  seen  coasting 
south,  and  at  the  end  of  the  month  and  up  till  April  8th  on 
several  days  flocks  were  coasting  north. 

JACKDAW  ( Corvits  monedula ) and  Rook  (C.  frugilegus). — 
The  first  immigrations  from  the  east  were  noted  on  October 
14th,  and  were  witnessed  on  many  days  up  to  November  23rd. 
These  two  species  are  nearly  always  associated  together  in  the 
same  flock,  though  occasionally  one  may  see  flocks  of  nothing 
but  Daws ; more  often  Rooks  alone.  Sometimes  the  line  of 
flight  is  from  the  N.E.  Immigrants  were  noted  coming  from 
the  east  at  Southwold  and  Aldeburgh.  On  October  28th,  with 
the  wind  strong  N.N.E.,  no  movement  of  any  kind  (either  of 
these  species  or  of  any  other)  were  noted,  and  yet  on  the  16th, 
some  were  coming  in  with  an  equally  strong  E.  wind  (force  5), 
and  again  on  November  23rd.  The  spring  movement  began  on 
February  18th,  when  some  departed  eastwards,  but  it  was  not 
until  the  end  of  March  that  movements  became  frequent,  and 
up  to  April  22nd  flocks  were  seen  going  east  (occasionally  N.E. 
or  S.E.)  on  many  days.  During  this  period  of  migration  flocks 
were  seen  on  many  days  going  north,  and  on  three  days  in 
April  going  south.  This  spring  movement  seems  very  complex, 
and  at  present  not  easy  to  interpret,  but  I can  fully  corroborate 
what  I said  before  (Vol.  ix.,  p.  427),  that  the  direction  of  the 
wind  appears  to  make  no  difference  to  the  direction  of  migration 
— indeed  I have  seen  the  migrant  flocks  take  off  in  three  different 
directions  on  the  same  morning  It  was  again  noted  that  fog 
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or  haze  at  sea  had  a deterrent  effect  on  easterly  migration,  and 
occasionally  the  force  of  the  wind  appeared  too  much.  For 
example,  on  March  29th,  wind  W.N.W.  (6),  flocks  went  out 
over  the  sea  and  returned,  and  again  on  April  9th,  with  wind 
W.  (7).  flocks  kept  flying  up  from  the  fields  and  wheeling  round, 
high  up,  and  finally  pitching  in  the  fields  again. 

Hooded  Crow  (C.  cornix). — First  seen  on  October  4th. 
On  the  14th  there  were  further  arrivals  here  and  at  Yarmouth. 
On  the  18th,  19th  and  24th  several  flocks  were  seen  coasting 
south,  and  on  the  27th,  29th  and  31st,  and  on  November  24th, 
flocks  were  seen  coming  in  from  the  east.  In  the  spring  this 
species  was  usually  seen,  when  on  migration,  in  company  with 
Rooks  and  Daws.  On  March  26th  and  Aprd  7th  some  were 
seen  going  north  and  east,  and  on  March  29th  others  were 
attempting  the  easterly  journey.  One  was  seen  as  late  as 
April  17th,  and  one  on  June  9th,  but  I could  not  ascertain  that 
it  was  breeding. 

SWIFT  ( Cypselus  apits). — Numbers  collecting  on  July  17th 
and  some  passing  over  to  the  south  on  August  6th,  7th  and  9th. 
Most  of  the  local  birds  left  by  the  11th.  After  this  few  were 
seen,  but  on  the  26th,  27th,  28th  and  29th,  some  were  seen 
going  south.  Single  birds  were  seen  on  September  7th  and  29th. 
First  seen  in  spring  on  May  7th  and  an  increase  on  the  9th. 

WRYNECK  ( lynx  torquilla ). — One  on  passage  May  1st. 

CUCKOO  ( Cuculus  canorus). — First  heard  April  20th. 

LONG-EARED  Owl  (Asfo  otus). — One  taken  on  a boat  fifty 
miles  S.E.  of  this  town  on  the  night  of  November  15th. 

Short-eared  Owl  (A.  accipitrinus). — Some  at  Gorleston 
on  October  2nd,  at  Yarmouth  on  the  18th,  and  one  here  on 
the  29th. 

PEREGRINE  Falcon  ( Falco  peregrinus). — One  reported 
from  Yarmouth  October  20th. 

Kestrel  (F.  tinnunculus). — During  the  second  week  of 
October  several  settled  on  the  Leman  and  Ower  L.V.  One 
coasting  to  the  south  on  November  8th,  and  again  on  December 
9th.  On  April  12th,  three  coasting  north,  and  on  the  20th  one 
went  straight  out  over  the  sea,  high  up,  to  the  east. 
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Sparrow  Hawk  ( Accipiter  nisus). — One  settled  on  the 
Leman  and  Ower  L.V.  during  the  second  week  in  October. 

Shag  ( Phalacrocorax  graculus). — One  picked  up  on  the 
tide  mark  on  February  7th.  On  dissecting  this  bird  I noticed 
a feature  to  which  I have  not  seen  attention  previously  called. 
There  is  articulated  to  the  occipital  bone  at  the  protuberance 
a small  spicule  of  bone  about  half-an-inch  long  which  extends 
backwards  mesially,  to  which  the  strong  neck  muscles  are 
attached  on  either  side.  It  does  not  articulate  with  the  spinal 
processes  of  the  vertebrae  from  which  it  is  separated  by  muscles; 
it  is  obviously  an  accessory  bone  to  give  extra  attachment  for 
the  weak  muscles. 

Heron  ( Ardea  cinerea). — One  seen  to  go  from  west  right 
out  to  sea  to  the  east  on  October  3rd  ; on  March  14th,  one  went 
out  to  the  south-east. 

WlGEON  {Mareca  penelope). — Flocks  coasting  south  just  off 
the  shore  on  August  6th,  September  3rd  and  October  17th. 

Pochard  (Fuligula  ferina),  Tufted  Duck  (F.  cristata) 
and  GOLDEN  Eye  ( Clangula  glaucion). — Some  still  in  winter 
resort  on  March  10th  ; some  of  the  last  named  adult  males. 

Scaup  (F.  marila). — One  on  Covehythe  Broad  on  February 
11th.  Some  came  on  to  Breydon  Water  with  the  advent  of 
snow  early  in  February. 

Long-tailed  Duck  ( Harelda  glacialis). — One  at  Easton 
Broad,  adult  male,  December  31st. 

Red-breasted  Merganser  ( Mergus  serrator). — One 
adult  male  near  Lowestoft  February  2nd. 

Smew  (M.  albellus). — One  immature  male  near  Lowestoft 
February  10th. 

Wood  Pigeon  ( Columba  palumbus). — The  migrations  of 
this  species,  as  witnessed  here,  appear  at  present  very  complex, 
and  I can  only  state  what  has  been  actually  observed.  On 
February  18th  and  29th,  and  on  April  28th,  flocks  were  seen  going 
out  over  the  sea  to  the  east,  and  on  March  29th  to  the  S.E. 
Flocks  were  coasting  north  on  March  27th,  29th,  30th,  and 
on  April  4th,  7th,  10th,  and  coasting  south  on  March  2nd,  27th, 
31st,  and  on  April  4th,  7th  and  19th.  Some  coming  in  from  the 
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east  on  February  2nd  were  no  doubt  “weather”  migrants. 

Turtle  Dove  ( Turtur  communis). — Five  coasting  north 
on  April  20th  and  three  on  May  6th.  The  local  birds  arrived 
about  this  date. 

Land  Rail  ( Crex  pratensis). — Single  birds  picked  up  at 
Yarmouth  under  telegraph  wires  on  August  20th  and  29th. 

Water  Rail  ( Rallus  aquations). — One  picked  up  in  Yar- 
mouth on  October  3rd. 

Moorhen  ( Gallinula  chloropus). — One  taken  on  a boat  40 
miles  east  of  South  wold  on  November  20  th. 

RINGED  Plover  (JEgialitis  liiaticula). — Many  passing  on 
the  night  of  August  3th  ; October  1st,  some  on  passage.  Ringed 
Plover  were  sitting  by  April  7th  in  South  Suffolk. 

Golden  Plover  (Charadrius  pluvialis). — Four  coming  in 
from  the  east  at  Southwold  on  October  5th. 

Grey  Plover  ( Squatarola  Helvetica). — Flocks  arrived  on 
October  4th  and  6th  at  Yarmouth  ; one  at  Easton  Broad  on 
April  30th. 

LAPWING  ( Vanellus  vulgaris). — On  September  25th,  a flock 
went  out  to  the  east  over  the  sea  and  returned.  On  October 
19th,  flocks  were  passing  over  from  the  east,  some  coasting 
north  on  the  29th,  and  flocks  in  from  the  east  at  Yarmouth  on 
November  11th;  many  passing  over  the  town  on  the  night  of 
the  24th.  On  March  14th,  two  went  straight  out  to  sea  to  the 
S.E.  Lapwings  were  sitting  in  South  Suffolk  by  April  7th. 

TURNSTONE  ( Strepsilas  interpres). — After  the  cold  snap  of 
January  17th  and  18th,  several  birds  turned  up  on  our  North 
Beach.  The  Turnstone  is  uncommon  on  our  shore  at  any  time, 
and  very  unusual  in  winter.  They  remained  here  about  a week 
and  were  very  tame. 

Oyster-Catcher  ( Hcematopus  ostralegus). — Another  un- 
usual cold  weather  visitor.  Single  birds  were  seen  here  on 
January  20th,  27th  and  February  18th.  One  was  taken  in  a 
peculiar  manner  in  the  North  Sea  on  August  24th — it  was 
found  in  the  trawl  net  when  this  was  emptied  on  deck.  The 
bird  must  have  dropped  on  to  the  sea  just  as  the  net  was  hauled. 
In  spite  of  its  rough  experience  it  is  still  alive  in  my  aviaries. 
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WOODCOCK  ( Scolopax  rusticula). — One  at  Yarmouth  on 
October  3rd,  another  off  Gorleston  Pier  on  19th;  one  under 
telegraph  wires  here  on  November  26th. 

Dunlin  ( T ringa  alpinaY — Some  young  and  adultson  passage 
on  August  6th;  others  on  October  1st,  6th,  16th  and  November 
24th.  Large  numbers  on  the  shore  here  and  passing  along  to 
the  south  on  January  16th,  and  this  movement  was  also  noted 
at  Aldeburgh  ; the  majority  left  w'hen  the  weather  broke  up. 
On  several  days  during  the  cold  snap,  single  birds  wrere  taken 
on  boats  50  miles  E.S.E.  of  the  town. 

Knot  (T.  canutus). — One  taken  on  the  North  Sea  on  January 
16th  ; some  passing  over  on  the  night  of  March  25th. 

SANDERLING  ( Calidris  arenaria). — One  on  the  flooded 
Denes  on  October  1st ; two  on  the  shore  after  the  cold  snap  on 
February  7th. 

Common  Sandpiper  {Tot anus  hypoleucus). — Single  birds 
on  passage  on  August  1st  and  13th. 

Green  Sandpiper  (7\  ochropits). — Two  or  three  at  Thorpe 
Mere  on  September  3rd  and  April  7th. 

Common  Redshank  (T.  calidris). — Some  passing  on  the 
night  of  October  15th.  Local  birds  had  left  the  nesting-haunt 
by  August  6th. 

BAR-TAILED  Godwit  ( Limosa  lapponica). — Two  on  passage 
April  30th. 

Curlew  ( Numenius  arquata). — Passing  migrants  heard  on 
the  nights  of  July  29th,  October  15th,  November  22nd,  23rd 
and  25th.  The  nights  when  these  and  other  waders  are  heard 
passing  are  nearly  always  dark  and  drizzling.  Some  passing 
on  the  night  of  March  14th,  and  some  on  passage  on  April  30th. 

Whimbrel  {N . pheopus). — Single  birds  on  passage  on  July 
30th,  August  1st  and  26th.  One  passing  over  to  S.W.  on  Sep- 
tember 3rd.  Some  passing  on  the  nights  of  April  28th  and 
May  9th. 

COMMON  Tern  {Sterna  fluviatilis). — The  first  passing 
flocks  seen  on  August  3rd,  and  during  the  month  and  up  to 
September  2nd,  flocks  were  noted  on  many  days  resting  on  our 
beach  or  passing  along  to  the  south.  First  seen  May  2nd. 
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Little  Tern  (S.  minuta). — First  few  arrived  at  nesting- 
haunt  on  April  30th.  Not  so  many  bred  near  here  in  1911  and 
1912  as  in  1910  ; the  reason  for  this  is  not  obvious. 

Sabine’s  Gull  ( Xenia  sabinii). — Mr.  Patterson  reported  to 
me  a bird  which  he  saw  and  sketched  at  the  Harbour's  mouth, 
at  Gorleston,  on  October  6th,  which  could  have  been  none 
other  than  a young  bird  of  this  species. 

BLACK-HEADED  Gull  ( Larus  ridibundus). — Many  moving 
south  on  January  16th.  Some  here  with  brown  heads  on 
February  2nd. 

Common  Gull  (L.  canus). — Some  at  Easton  Broad  by 
August  6th;  many  adults  there  on  February  11th,  but  all  had 
gone  by  March  10th. 

Herring  Gull  (L.  argentatus). — Many  arrived,  coming 
from  N.W.,  on  July  27th. 

Guillemot  {Uria  troile). — On  February  11th,  I found  two 
moderately  fresh  Guillemots  in  the  tide  mark,  with  black  throats. 
As  there  was  no  sign  of  moult  in  these  specimens,  I am  inclined 
to  think  that  they  had  for  some  reason  (disease  ?)  not  performed 
a full  autumn  moult,  or  perhaps  they  had  performed  an  abnor- 
mally early  spring  moult. 

Little  Auk  ( Mergulus  alle). — The  cold  snaps  and  strong 
S.E.  wind  in  January  and  February  brought  to  our  shores,  dead 
and  dying,  more  than  an  average  number  of  Little  Auks.  The 
first  was  found  on  January  23rd,  and  between  that  date  and 
February  11th,  I have  notes  of  more  than  twenty  specimens 
found  on  the  tide  mark  in  this  neighbourhood.  It  is  noteworthy 
that  it  was  not  until  five  days  after  the  strong  winds  and  cold 
weather  had  subsided  that  the  first  derelicts  drifted  in. 

Great  Crested  Grebe  ( Podicipes  cristatus ). — Some  on 
Breydon  during  the  cold  weather,  February  2nd.  From  the 
stomach  of  one  obtained  in  Yarmouth  Market  I took  a Smelt 
5j  inches  long. 

Slavonian  Grebe  (P.  auritus). — This  was  another  cold- 
weather  visitor  to  our  coast.  One  at  Pakefield,  January  30th  ; 
one  on  the  tide  mark,  February  4th  ; two  at  Easton  Broad  on 
the  11th,  and  one  there  on  March  10th. 


MIGRATION  AND  OTHER  ORNITHOLOGICAL  NOTES.  621 


Storm  Petrel  ( Procellaria  pelagica). — One  taken  on  a 
boat  50  miles  N.E.  by  E.  of  this  town  on  October  16th,  and 
brought  to  me  alive ; two  more  taken  alive  and  brought  me  on 
November  28th,  20  miles  E.  of  here.  On  both  occasions  these 
birds  were  caught  during  fog. 


I can  fully  confirm  what  I previously  wrote  (Vol.  ix.,  p.  427) 
as  regards  the  effect  of  wind  on  migration,  and  restate  that,  as 
far  as  I have  observed,  the  direction  of  the  wind  has  no  effect 
on  either  the  coastal  migration  or  on  the  arrivals  in  autumn 
from  the  east  or  the  departures  to  the  east  in  the  spring.  The 
force  of  the  wind,  I think,  has  some  influence  : thus,  on  two 
occasions,  with  wind  W.N.W.  (6)  and  W.  (7),  Rooks  and  Daws 
were  essaying  to  make  the  journey  eastward  and  returning  to 
the  fields  they  started  from  ; and  again,  on  several  days  when 
the  wind  was  force  5,  all  coastal  migration  seemed  to  have 
stopped,  but  this  was  not  invariably  the  case. 

On  September  30th,  there  was  a strong  W.N.W.  wind  all 
day,  and  a very  high  tide  breaking  down  the  sand  dunes,  the 
sea  came  in  and  flooded  the  denes  in  several  places  during  the 
night.  By  seven  the  next  morning  several  Ringed  Plover, 
Dunlin  and  a Sanderlmg  had  found  out  the  floods  and  were 
feeding  round  the  edges. 

The  extent  of  the  coastal  migrations  of  Finches,  etc.,  must 
be  witnessed  to  be  realised.  On  some  mornings  thousands  of 
birds  must  pass  along  to  the  south  in  autumn  : thus,  on  October 
19th,  twenty  flocks  of  Linnets,  fifteen  of  Greenfinches,  four  of 
Starlings,  three  of  Chaffinches,  one  of  Yellow  Buntings,  six  of 
Meadow  Pipits,  three  of  Tree  Sparrows  and  eight  of  Larks,  all 
passed  south  in  one  hour  between  6.15  and  7.15  a.m.  Again 
on  the  24th,  large  numbers  were  passing,  and  it  was  found  by 
timing  that  a flock  passed  by  about  every  half  minute.  This 
coastal  migration  is  practically  finished  for  the  day  by  9 a.m. 

In  January  there  was  some  interesting  weather-migration. 
On  the  14th  and  15th  the  wind  was  strong  S.,  and  on  both 
dates  Waders  were  passing  over  at  night  ; on  the  16th,  wind 
strong  S.E.,  and  17th,  gale  from  S.E.,  on  both  days  birds  were 
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moving  south  along  the  coast,  just  outside  the  breakers,  at 
Yarmouth,  here,  and  Aldeburgh.  In  this  movement  the  follow- 
ing species  were  involved  : Brent,  Shelduck,  Pochard,  Dunlin, 
Sanderling,  Knot,  Redshank,  Oyster-catcher,  Turnstone,  Curlew, 
Golden  Plover,  Wigeon,  Tufted  Ducks  and  Gulls.  Larks  were 
coming  in  from  the  east  on  the  18th,  and  Redwings  moving 
south.  Snow  fell  on  the  night  of  the  17th,  but  thaw  came  the 
next  day.  This  spell  of  cold  weather,  and  the  snow  and  cold 
of  February  2nd — 5th,  also  accounted  for  such  weather  visitors 
as  Little  Auk,  Slavonian  Grebe  and  Scaup-ducks  in  unusual 
numbers. 

My  best  thanks  are  due  to  Mr.  Cook,  of  Lowestoft,  for  many 
valuable  notes,  and  to  Messrs.  Patterson  and  Quinton,  of 
Yarmouth,  and  to  Mr.  Mant,  of  Lowestoft,  for  several  interest- 
ing records.  


VIII. 

TOPOGRAPHICAL  NOTES  ON  SOME  RARER 
NORFOLK  PLANTS. 

By  W.  H.  Burrell,  F.L.S.,  and  W.  G.  Clarke. 

During  the  past  three  or  four  years  we  have  visited  eighty 
per  cent,  of  the  common  lands  of  Norfolk.  This  includes  most 
of  the  larger  areas,  as  the  commons  not  yet  examined  total  but 
five  per  cent,  of  the  11,300  (approximately)  acres  of  common 
lands  accessible  to  the  public  in  the  County.  So  far  as  the 
time  at  our  disposal  would  permit,  we  made  an  examination  of 
the  flora,  and  found  that  some  of  the  heaths  and  swamps  were 
rich  in  rarities,  which  happily  persist  in  these  wild  tracts,  but 
have  disappeared  in  the  more  fertile  parts  of  Norfolk  owing 
to  cultivation  and  drainage.  Cycling  tours  from  Norwich  into 
West  Norfolk,  in  the  Julys  of  1911  and  1912,  gave  us  most  of 
the  following  records ; and  brief  excursions  into  the  “ breck  ” 
area  of  North-West  Suffolk  those  which  are  indicated  by  (S). 
In  selecting  plants  which  we  considered  worthy  of  note,  we 
bore  in  mind  their  comparative  rarity  in  Norfolk  only  ; but 
British  localities  of  certain  of  the  Germanic  plants  are  given 
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because  their  distribution  is  of  special  interest  to  East  Anglian 
botanists. 

In  placing  these  and  previous  plant  records  in  their  proper 
divisions,  we  have  had  difficulty  with  the  borderland  parishes — 
a difficulty  that  has  arisen  in  the  past,  and  must  continue  to  do 
so  while  indefinite  boundaries  leave  many  square  miles  of  land 
unplaced. 

The  County  divisions  now  recognised  by  the  Society  were 
first  suggested  by  the  Rev.  G.  Munford  in  the  botanical  section 
of  White’s  “ Norfolk,”  3rd  Ed.,  1864.  In  a paper  read  before 
the  N.  & N.  Nat.  Soc.,  April  27th,  1869,  Mr.  H.  D.  Geldart 
dealt  with  the  division  of  the  County  for  botanical  purposes, 
and  accepted  M unford’s  scheme,  the  features  of  which  he 
summarised  as  follows  : — 

The  Eastern  Division,  bounded  on  the  west  by  an  imaginary 
line  drawn  from  Cromer  to  a little  east  of  Harleston  ; contains 
the  whole  of  the  ‘ Broad  ” country. 

The  Western  Division,  bounded  on  the  east  by  a line  drawn 
from  Brancaster  to  two  or  three  miles  west  of  Thetford ; 
contains  the  whole  of  the  “ Fen  ” country. 

The  North  Central  and  South  Central  Divisions,  separated 
by  a line  drawn  from  Norwich  to  Swaffham  ; contain  the  high 
land  lying  between  the  Eastern  and  Western  Divisions. 

When  presenting  his  “ First  List  of  Flowering  Plants  and 
Ferns,”  in  1875,  Mr.  Geldart  admitted  the  difficulty  of  dealing 
with  stations  lying  near  the  boundaries,  and  his  arbitrary 
allotment  of  Brancaster  and  Swaffham  to  the  North  Central 
and  West  Divisions  respectively  had  for  its  only  justification 
precision  in  the  work  then  being  dealt  with.1 

Our  inclination  has  been  to  adhere  as  nearly  as  possible  to 
Munford’s  scheme,  but  to  superimpose  an  interpretation  of  his 
boundaries  that  will  allow  any  small  area  to  be  allotted  with 
precision,  and  yet  leave  undisturbed  for  general  use  the 
boundaries  originally  laid  down.  After  consulting  large  scale 
maps,  accessible  in  the  public  libraries,  parallels  of  latitude  and 
longitude  have  seemed  to  us  the  best  solution  of  the  problem  ; 


1.  Vol.  II.,  p.  72,  Traus.  N.  & N.  Nat.  Soc. 
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the  only  difficulty  being  the  selection  of  parallels  that,  by 
creating  the  least  possible  disturbance  in  work  of  the  past,  may 
be  put  forward  with  reasonable  expectation  of  acceptance  by 
those  concerned.  We  therefore  submit  the  following  data 
which  we  have  used  to  guide  us  in  our  work  in  recent  years : — 

1°  17'  east  longitude  as  the  boundary  of  the  Eastern  Division. 
This  leaves  the  major  portion  of  Norwich,  Cromer  and  Harleston 
in  East  Norfolk. 

0°  41 1 east  longitude  as  the  boundary  of  the  Western  Division. 

52°  381  north  latitude  as  the  line  separating  the  North  Central 
from  the  South  Central  Division. 

The  official  recognition  of  this  or  some  similar  interpretation, 
where  accuracy  requires  it,  will  remove  the  principal  weakness 
from  a system  which,  in  the  absence  of  naturally  defined  areas, 
has  much  to  recommend  it. 

Recent  enquiry  has  shown  that  Utricularia  intermedia , 
Hayne,  has  not  been  discriminated  from  JJ . ochroleuca,  Hartm., 
and  that  British  records  for  the  former  need  revision.  In  the 
“Journal  of  Botany,”  1912,  p.  287,  Mr.  Arthur  Bennett  states 
that  in  his  collection  he  has  U.  intermedia  from  Galway  and 
Donegal,  in  Ireland,  and  one  English  specimen  gathered  in 
Norfolk  by  Messrs.  Groves.  During  visits  to  most  of  the 
Norfolk  stations  in  1912  it  was  noticed  that  in  May  the  oval 
shape  retained  by  the  germinating  winter  bud  indicated  inter- 
media as  the  prevailing  species.  The  great  rainfall  of  August, 
following  a wet  summer,  flooded  the  low  lands  and  favoured  a 
secondary  growth  in  U tricularia  ; hibernating  buds  of  the  year 
developed,  bearing  sharply  serrated  leaves,  intermediate  in 
character  between  normal  foliage  leaves  and  densely  ciliated 
bud  leaves ; in  many  cases  a few  scattered  bladders  were 
produced  on  the  leaves  as  well  as  on  the  specialised  subterranean 
stems ; anchored  in  deep  water,  the  plants  sometimes  assumed 
an  erect  habit. 

At  Swannington,  a swamp  containing  Menyanthes  trifoliata, 
Potentilla  palustris,  and  Hypericum  elodes,  dominated  by 
J uncus  subnodulosus,  was  in  October  lying  under  twelve  inches 
of  water,  and  had  an  abundant  growth  of  U.  intermedia  of 


NOTES  ON  SOME  RARER  NORFOLK  PLANTS. 


625 


prostrate  habit.  A few  bladders  were  present  on  the  foliage 
stems,  and  sharply  serrated  leaves  had  unfolded  from  the  newly- 
formed  winter  buds. 

At  Barton  Turf,  in  October,  a J uncus  marsh  usually  dry  in 
late  summer  was  under  a foot  of  water.  U.  intermedia  was 
abundant  and  erect  in  habit,  the  plants  being  easily  distinguished 
by  their  amber  colour : most  of  the  foliage  stems  had  a few 
bladders,  and  the  leaves  had  all  degrees  of  serration.  In  many 
cases  a hibernating  bud,  terminating  a colourless  bladder-bearing 
shoot,  had  elongated  three  inches,  the  leaves  being  densely 
serrated.  In  a neighbouring  Phragmites  swamp,  in  eighteen 
inches  of  water,  were  plants  of  similar  colour  and  habit,  but  the 
foliage  leaves  had  no  bladders  on  their  segments. 

At  East  Ruston,  in  October,  U.  intermedia  had  an  erect 
habit  and  densely  serrated  leaves,  without  bladders  on  their 
segments.  At  Horning,  several  plants  were  seen  with  bladders 
on  the  foliage  leaves.  At  Foulden,  plants  on  the  margin  of  a 
deep  pool  had  sporadic  bladders  and  sharply  serrated  leaves. 

Bladders  on  the  leaf  segments  and  serrated  margins  are 
characters  belonging  to  U.  ochroleuca.  In  an  elaborate  mono- 
graph on  the  family,  Professor  Gluck  has,  however,  shown  that 
stem,  leaf,  bladder  and  floral  axis  are  morphologically  equivalent, 
each  being  subject  to  metamorphosis  under  special  conditions. 
As  there  was  reason  for  thinking  that  all  we  had  seen  was  U. 
intermedia  modified  by  abnormal  climatic  conditions,  a series 
of  representative  plants  was  submitted  to  Professor  Gluck,  to 
whom  we  express  indebtedness  for  his  report.  He  refers  all  to 
U.  intermedia , stating  that  he  has  not,  on  the  Continent,  found 
so  great  a number  of  transitional  leaves  ( iibergangsbldtter)  with 
acute  and  serrate  lobes ; he  emphasises  the  risk  of  confusing 
autumnal  forms  with  U.  ochroleuca.  So  far  as  we  know,  U. 
ochroleuca  does  not  occur  in  Norfolk. 

At  Swannington,  in  October,  Utricularia  minor  forma 
platyloba,  Meister,  occurred  in  deep  water,  with  broadly 
segmented,  rigid  leaves,  bright  green  colour,  erect  habit  and 
anchored  to  the  marsh  floor.  At  Barton  Turf,  U.  minor  in 
dense  clusters  eight  inches  high,  olive  green,  had  the  same 
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erect  habit,  but  not  the  rigidly  spreading  broad  leaf  segments. 

On  July  19th,  1911,  we  found  Gnaphalium  luteo-album  on 
a sandy  field  immediately  north  of  the  enclosure  in  which 
Thompson  Water  is  situated.  The  “ London  Catalogue  ” 
records  this  plant  for  three  vice-counties,  presumably  W. 
Norfolk,  W.  Suffolk  and  Cambridgeshire.  Its  appearances  in 
the  Eastern  Counties  have,  however,  been  very  few.  It  was 
recorded  in  1802  (“English  Botany”)  as  having  been  found 
between  Hauxton  and  Little  Shelford  in  Cambridgeshire ; in 
Hooker’s  “British  Flora”  (1831)  from  fields  at  Larlingford, 
Norfolk,  on  the  authority  of  the  Rev.  G.  R.  Leathes ; and  in 
Henslow  and  Skepper’s  “Flora  of  Suffolk”  (i860)  from 
Eriswell,  where  it  was  found  by  Eagle  in  1852.  In  1896  a 
fragment  from  Mildenhall  was  sent  to  Mr.  Burkitt  for  identifi- 
cation and  mentioned  by  Mr.  Arthur  Bennett  in  the  “Journal 
of  Botany.”  In  1883 2 3 the  Rev.  E.  F.  Linton  recorded  it  for 
Wells-next-the-Sea,  Norfolk,  and  described  it  as  “self-sown  if 
not  indigenous  over  a large  piece  of  uncultivated  land  not  far 
from  the  sea  near  Wells.”  Here,  many  hundred  plants  were 
seen.  In  August,  1899,  Mr.  James  Saunders  noted  it  on  what 
was  possibly  the  same  locality  which  he  described  as  on  the 
more  easterly  of  two  sandy  flats  among  the  sand-dunes  about 
midway  between  the  entrance  to  Wells  Harbour  and  Holkham 
Bay,  on  the  seaward  side  of  the  pine-trees.'1  He  also  found 
some  hundreds  of  plants,  all  unbranched,  most  erect  in  habit, 
and  only  a few  slightly  decumbent  at  the  base.  Mr.  Saunders 
considered  that  it  was  no  doubt  native  in  this  locality.  In  1909 
Mr.  C.  E.  Salmon  recorded  it  for  Burnham  Overy. 

Excluding  the  Channel  Islands,  there  are  eight  records  for 
Gnaphalium  luteo-album  in  England  during  the  past  century, 
all  of  them  in  the  Eastern  Counties.  It  is  somewhat  interesting 
to  note  that  the  Cambridgeshire  locality  was  on  the  border  of 
the  alluvium  of  the  Cam  valley,  those  in  Suffolk  in  the  same 
position  in  the  Lark  valley,  that  at  Larlingford  in  a similar 
situation  in  the  Thet  valley  and  that  at  Thompson  in  a like 


2.  Transactions  of  the  N.  and  N.  Naturalists’  Society,  Vol.  III.,  p.  5fi3. 

3.  Journ.  Bot.,  1899,  p.  519. 
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position  in  the  Wissey  valley.  In  all  these  cases  the  plant 
would  be  almost  on  the  shores  of  the  old  fen  sea,  and  at 
Mildenhall,  Eriswell  and  Thompson  there  are  survivals  of  the 
vegetation  of  the  littoral.  At  Wells  it  is,  of  course,  still  near 
the  sea.  The  field  at  Thompson  on  which  we  found  Gnaphalium 
was  fallow,  but  in  1910  four  acres  had  been  planted  for  game 
with  mustard  and  buckwheat. 

We  endeavoured  to  ascertain  whether  the  mustard  or  buck- 
wheat seed  was  obtained  from  France,  where  Gnaphalium 
luteo-album  is  comparatively  common.  Our  enquiries  showed 
that  the  mustard-seed  probably  came  from  the  Fenland,  and  the 
buckwheat  from  Lincolnshire,  so  that  the  possibility  of  the 
Gnaphalium  having  sprung  up  from  seed  planted  with  the  crop 
is  remote.  Mr.  C.  W.  Marsters,  of  King’s  Lynn,  states  that 
both  French  mustard  and  buckwheat  are  imported  into  East 
Anglia  for  feeding  and  crushing  purposes,  but  he  has  never 
heard  of  either  being  sown  for  seed  in  East  Anglia.  Messrs. 
Hurst  and  Son,  Houndsditch,  London,  stated  that  mustard  is 
not  imported  from  France  to  the  Metropolis,  although  a fair 
quantity  of  buckwheat  is  imported  from  Brittany,  but  this  is 
only  used  for  feeding  purposes.  Seed  furnished  by  them,  how- 
ever, produced  flourishing  plants  in  Norwich  in  1912. 

The  Gnaphalium  was  growing  on  part  of  the  field  which  had 
been  cultivated  the  previous  year,  and  was  found  on  an  area  of 
150  by  133  yards.  From  many  counts  made  we  found  that 
the  average  number  of  plants  on  square  yards  where  the  growth 
was  thickest  was  24,  with  a maximum  of  43,  but  this  did  not 
apply  to  the  whole  area  on  which  they  occurred.  The  plants 
ranged  in  height  from  four  to  eighteen  inches,  and  a few  of 
them  were  seeding.  The  field  was  thinly  covered  with  the 
small  herbage  common  to  fallow  brecks.  Holcus  lanatus  and 
Agrostis  vulgaris  were  the  principal  grasses,  and  with  these 
were  associated  Papaver  Rhceas,  Reseda  lutea,  Lychnis  alba, 
Arenaria  tenuifolia,  A.  serpyllifolia,  Alchemilla  arvensis, 
Caucalis  nodosa,  Sherardia  arvensis,  Erigeron  canadense, 
Filago  germanica,  F.  minima,  Anthemis  arvensis,  Senecio 
vulgaris,  S.  Jacobcea,  Carduus  nutans,  Cnicus  arvensis, 
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Crepis  capillaris,  Anagallis  arvensis,  Lycopsis  arvensis, 
Myosotis  arvensis , Echium  vulgare,  Bartsia  Odontites, 
Calamintha  Acinos,  Polygonum  aviculare,  P.  Persicaria, 
Apera  Spica-venti,  Dactylis  glomerata,  Festuca  Myuros,  and 
Lolium  perenne.  The  number  of  specimens  of  Papaver, 
Dactylis  and  Lolium  was  few. 

We  found  a few  plants  of  Arabis  glabra  on  Barnham 
Common,  Thetford  (S) ; Diplotaxis  muralis  in  Heacham 
chalk-pit;  Helianthemum  Chamcecistus  on  the  north-west 
outer  rampart  of  Thetford  Castle  Hill,  on  East  Walton 
Common,  Cockley  Cley  Heath,  Thompson,  Harpley  Common, 
abundantly  on  Massingham  Heath,  and  at  Santon  Downham  (S) 
and  Tuddenham  Heath  (S);  Polygala  vulgaris  on  Massingham 
Heath  and  in  a chalk-pit  at  Heacham;  Dianthus  deltoides  at 
Beechamwell,and  Rampart  Field,  Icklingham  (S);  Silene  conica 
in  Telegraph  Lane,  Icklingham  (S)  ; S.  otites  at  Brettenham, 
and  in  Suffolk  on  Cavenham  Heath,  between  Eriswell  and 
Icklingham,  at  London  Bottom  and  Telegraph  Lane,  Ickling- 
ham, Elveden  brickyard,  and  abundantly  on  the  roadside  between 
Wangford  and  Mildenhall ; Hypericum  montanum  at  Ringland 
and  on  Hunworth  Common;  Linum  angustifolium  on  a “breck” 
near  Ringland  Church  Common ; Geranium  versicolor  at 
Smallburgh  ; and  Genista  tinctoria  was  abundant  at  the  old 
station  on  Wacton  Common.  Medicago  sylvestris  occurred 
with  falcata  in  several  localities  in  Icklingham  (S),  while 
falcata  itself  was  noted  in  abundance  between  Beechamwell 
and  Swaffham,  in  the  old  station  on  Cromer  West  Cliff,  at 
Gravel  Hill,  Brandon  (S),  between  Wangford  and  Mildenhall 
(S),  between  Barton  Mills  and  Cavenham  (S),  on  the  Euston 
Road,  Thetford,  at  Brettenham,  Little  Melton,  and  Drayton  ; 
and  Medicago  minima  at  Eriswell  (S). 

In  a locality  noted  by  Mr.  H.  Dixon  Hewitt,  Astragalus 
danicus  was  seen  abundantly  between  Elveden  and  Mildenhall 
(S),  and  a solitary  plant  on  Massingham  Heath ; Lathyrus 
palustris  was  found  in  abundance  on  the  Suffolk  side  of  the 
river  Little  Ouse,  between  Rushford  and  Euston,  apparently 
the  locality  noted  by  Mr.  J.  D.  Salmon,  F.L.S.,  in  1836  ; 
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Spircea  filipendula  abundant  and  widely  distributed  in  West 
Norfolk,  extending  as  far  east  as  Beetley  Common  and  Brisley 
Green  ; Potentilla  argentea  in  great  abundance  at  Docking, 
and  at  Costessey,  Edgefield,  and  Cavenham  Heath  (S).  The 
dainty  Tillcea  muscosa  was  found  in  its  usual  habitat  on 
heathland  tracks  on  Syderstone  and  Great  Bircham  Commons, 
and  on  Bawdeswell  and  Dersingham  Heaths;  Seduiu  album 
abundantly  on  old  walls  at  Stoke  Ferry;  Sedurn  reflexum  at 
Hellesdon,  Drayton,  and  Gresham;  and  Sedum  rupestre  on 
New  Buckenham  Castle,  and  at  Claxton,  Wroxham,  Felthorpe, 
North  Tuddenham,  Aldborough,  Ingworth,  South  Walsham, 
Great  Melton,  Booton,  Horning,  and  Mundham.  Peplis  Portula 
was  found  on  Smallburgh  Fen,  Beetley  Common,  Massingham 
Common  (9  to  12  inches  in  length),  East  Rudham  Common, 
South  Wootton  Common,  North  Runcton  Common,  Stoke 
Ferry  Common,  Hanworth  Common,  Southrepps  Common,  and 
at  Thurne  ; Apium  inundatum  on  Beetley,  Massingham,  and 
East  Rudham  Commons;  Cicuta  virosa  at  Horning,  Flegg 
Burgh  Common,  Ranworth,  Wroxham,  and  Cranberry,  Hock- 
ham ; Peucedanum  palustre  on  Flegg  Burgh  Common,  at 
Wroxham,  and  Cranberry,  Great  Hockham  ; Sambucus  Ebulus 
at  Ingham  ; Asperula  cynancliica  on  Harpley  Common, 
Massingham  Heath,  East  Walton  Common,  Thompson,  Gar- 
boldisham  Heath,  and  Eriswell  (S)  ; Bidens  tripartita  on 
Roughton  and  Beeston  Commons ; Achillea  Ptarmica  on 
North  Elmham  Turf  Common,  Beetley  Common,  East  Winch 
Common  (where  on  one  area  we  counted  170  specimens),  East 
Bilney  Common  (where  plants  touched  each  other  in  a space  of 
400  square  yards),  and  on  Tuddenham  Heath  (S)  ; Matricaria 
suaveolens  at  Ingham,  East  Ruston  and  Smallburgh ; 
Campanula  glomerata  in  chalk-pits  at  Fincham  and  Ashill  (in 
the  latter  first  noted  by  Mr.  Frank  Newton)  ; Campanula 
Trachelium  at  Castle  Rising;  and  Campanula  latifolia  at 
West  Winch.  Oxycoccus  quadripetala  was  found  at  Horning, 
though  probably  not  in  the  same  station  recorded  a century  ago. 
Dr.  Wheeler  tells  us  that  some  forty  years  ago  he  saw  red 
edible  berries  on  Ranworth  Marshes.  He  thought  them  cow- 
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berry,  but  they  were  probably  cranberry.  Erica  tetralix, 
though  widely  distributed  and  abundant  in  Norfolk  and  Suffolk, 
had  not  hitherto  been  noted  in  the  “ breck  ” district,  but  we 
found  it  on  the  fen  borders  on  Palmer’s  Heath,  Brandon  (S). 
E.  cinerea  has  not  yet  been  observed  in  Breckland.  Pyrola 
rotundifolia  was  found  on  Roydon  Common,  where  it  was 
noted  a century  ago  ; Centunculus  minimus  on  Stoke  Ferry 
Common  ; Gentiana  Pneumonanthe  was  fairly  abundant  on 
East  Winch  Common  ; and  Gentiana  campestris  occurred  on 
Green’s  Common,  Runton.  In  the  carrstone  quarry  at  Snettis- 
ham  we  counted  82  flowering  plants,  up  to  6 feet  in  height,  of 
Verbascum  pulverulentum.  Linaria  minor  was  found  in 
Heacham  chalk-pit ; Antirrhinum  Orontium  at  Felthorpe  and 
Earlham  ; Digitalis  purpurea  abundantly  in  a carrstone  quarry 
at  Blackborough  End,  Middleton,  and  at  Easton,  Stalham,  and 
Great  H ockham.  In  North-West  Suffolk  we  found  a new 
station  for  Veronica  spicata,  some  hundreds  of  plants  in  an 
area  of  60  by  15  yards,  among  poor  specimens  of  Pteris, 
Calluna,  and  Carex  arenaria,  outliers  from  the  main  calluna 
association  to  the  westward.  On  our  1912  tour  we  searched 
for  Veronica  Anagallis,  distinguished  from  V.  aquatica,  Bern- 
hardi,  to  which  most  of  our  British  specimens  belong,  by  the 
bluish  petals,  and  pedicels  at  acute  angles  with  the  stem.  We 
found  Anagallis  at  Babingley  and  Euston  (S)  ; all  other 
specimens  were  aquatica.  Orobanche  elatior  was  noted  at 
Heacham  chalk-pits;  and  Utricularia  intermedia  in  a fresh 
station  at  Derby  Fen,  Grimston.  Mentha  piperita  was  found 
at  West  Runton ; M.  longifolia  at  Carleton  Rode  ; M. 
Pulegium  on  Hanworth  and  Beeston  Commons,  and  b.  erecta 
on  Flegg  Burgh  Common;  Origanum  vulgare  at  Edgefield ; 
Scutellaria  minor  in  the  old  station  on  Holt  Lowes  ; Littorella 
uniflora  on  Thwaite  Common  ; Scleranthus  perennis  at  Ram- 
part Field,  Icklingham  (S)  ; and  Rumex  maritimus  in  inland 
stations  at  Thwaite,  Hanworth  and  Stoke  Ferry  Commons,  and 
in  the  brickyard  at  Fodderstone  Gap,  Shouldham  Thorpe, 
where  a quantity  was  growing  in  gault  pits  on  one  side  of  the 
road,  while  by  a pool  on  the  other  side  there  was  a small 
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colony  of  Scirpus  maritimus.  On  Ling  Common,  Castle 
Rising,  and  South  Wootton  Commons  Myrica  Gale  was  noted 
in  great  abundance.  The  exceptionally  dry  summer  of  1911 
gave  us  the  opportunity  to  examine  the  bog  on  Bio’  Norton 
Fen  with  less  danger  than  usual,  and  there  we  found  another 
Norfolk  locality  for  Liparis  Loeselii,  which  was  not  infrequent. 
Helleborine  longifolia  is  widely  distributed  in  East  Norfolk, 
but  finds  at  Holme,  Titchwell,  and  East  Walton  were  additions 
to  the  few  recorded  West  Norfolk  localities.  Another  orchid 
of  general  distribution  is  Habenaria  conopsea,  but  specimens 
on  East  Bilney  Common  are  worthy  of  mention,  an  average 
one  being  2 ft.  in  height,  with  a head  7 in.  long  and  3 in. 
in  diameter.  Allium  vineale  var.  compactum  was  found  on 
the  bank  of  the  freshwater  marsh  at  Holme  (the  type 
grows  persistently  at  Sheringham),  and  Allium  oleraceum 
adjoining  Barnham  Common,  Thetford  (S).  Scirpus  fluitans 
was  found  abundantly  in  ditches  at  Hempstead,  near  Stal- 
ham  ; S.  filiformis  on  East  Ruston  and  Beeston  Commons; 
Scirpus  Taberncemontani  at  Brancaster  and  Palling;  and 
S.  compressus  on  Massingham  and  Swardeston  Commons. 
Rynchospora  alba  was  found  in  large  quantities  on  Roydon 
and  East  Winch  Commons  and  Holt  Lowes;  Care. x limosa  on 
Roydon  Common  and  Smallburgh  Fen  ; Phleum  phleoides  at 
Brettenham,  and  in  great  abundance  at  London  Bottom, 
Icklingham  (S)  ; Phleum  arenarium  at  Wilton  and  Laken- 
heath  (S)  ; Calamagrostis  canescens  at  Thompson,  Great 
Hockham,  Wroxham,  Hainford,  Hellesdon,  Palmer’s  and 
Fenhouse  Heaths,  Brandon  (S),  and  Tuddenham  Fen  (S)  ; 
Avena  pratensis  on  Cockley  Cley  and  Massingham  Heaths, 
at  Thompson,  and  at  Eriswell  (S)  ; Melica  nutans  at  Hethel  ; 
Festuca  rottboellioides at  Waxham  and  Holme;  and  Equisetum 
sylvaticum  on  Holt  Lowes. 

Pure  white  flowers  of  Lychnis  Githago  were  found  at 
Tottington,  of  Ononis  spinosa  on  East  Walton  Common, 
Scabiosa  arvensis  at  Palling,  Centaurea  scabiosa  at  Eriswell 
(S),  Campanula  rotundifolia  at  East  Winch  and  Garboldisham, 
Erica  tetralix  on  Roydon  Common,  Cent  annum-  umbellatum 
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at  Docking  and  Wangford  (S),  Bartsia  Odontites  on  Roughton 
Common,  Pedicularis  palustris  on  Roydon  Common,  Cala- 
mintha  Acinos  in  a field  adjoining  Castleacre  Common  on  the 
south,  and  Orchis  latifolia  on  Great  Witchingham  Common  ; 
pinky-white  examples  of  Echium  vulgare  near  Castleacre 
Common  and  Wangford  (S),  the  blue  pigment  being  suppressed 
and  the  pink  remaining  normal,  as  was  the  case  with  flowers  of 
Lycopsis  arvensis  at  East  Winch.  Lilac  and  white  flowers  of 
Prunella  vulgaris  were  common  on  Feltwell  Fen. 


IX. 

NOTES  ON  THE  YARMOUTH  HERRING 
FISHERY  OF  1912. 

By  Thomas  J.  Wigg. 

The  autumn  fishing  commenced  much  earlier  than  usual  this 
year,  and  those  connected  with  this  industry  began  to  arrive  at 
Yarmouth  and  Lowestoft  during  the  third  week  in  September, 
but  it  was  not  until  near  the  end  of  the  month  that  work  was 
begun  in  earnest.  Great  preparations  had  been  made  for  an 
early  start,  and  merchants  and  their  workpeople  gathered  from 
all  parts  of  the  English  and  Scottish  coasts  in  readiness  for  the 
harvest  of  the  sea. 

A large  number  of  boats  were  at  sea  during  the  last  two  or 
three  days  of  September,  and,  meeting  with  a great  shoal  of 
Herrings  within  easy  distance  of  Yarmouth  and  Lowestoft, 
heavy  catches  were  made,  and  about  20,000  crans  (1000  fish 
— 1 cran)  were  landed  at  each  port  in  one  day.  Prices  at  this 
time  ranged  from  32s.  6d.  to  20s.  per  cran,  according  to  quality 
and  the  quantity  landed.  A Yarmouth  boat,  the  “ Sunbeam,” 
beat  all  records  by  making  a haul  of  320  crans  (or  approximately 
320,000  fish).  Two  boats  were  required  to  bring  this  prodigious 
catch  to  port.  The  fish,  when  sold,  realized  £520. 
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All  boats  were  not  so  fortunate,  for  during  the  middle  of 
October  the  catch  and  delivery  were  so  great  that  thousands 
and  ten  thousands  of  crans  of  Herrings  were  landed  day  by  day. 
On  Monday,  Oct.  12th,  about  200  boats  came  in  with  the  great 
average  catch  of  50  crans,  and  on  Tuesday  about  150  Scotch 
boats  swelled  the  great  catch  by  an  average  of  60  crans  per 
boat,  with  the  result  that  prices  fell  to  10s.  and  12s.  a cran. 
Wednesday’s  catch  averaged  35  crans  from  250  boats,  while 
the  500  boats  which  arrived  on  Thursday  brought  in  a total  of 
25,000  crans. 

Lowestoft  boats  also  made  remarkable  catches  during  this 
week,  and  showed  a total  of  over  80,000  crans  more  than  at  the 
corresponding  period  of  last  year.  The  great  catches  of  October 
were  continued  well  into  the  first  or  second  week  of  November, 
when  the  weather  became  unsettled,  and  the  fishermen  were  in 
the  same  position  and  anxious  to  end  the  season.  Many  Scottish 
crews,  having  made  a good  fishing,  were  anxious  to  go  north. 
I am  informed  that  the  steam  drifter,  “ The  Light,”  returned  to 
Fraserburgh  from  Yarmouth,  having  earned  over  £\, 000. 

The  abnormal  catch  of  this  season  upset  all  calculations,  and 
the  curers  found  that  the  ordinary  stock  of  salt  and  barrels  was 
quite  inadequate  for  the  extraordinary  demand. 

What  a change  came  during  the  last  week  of  November! 
The  majority  of  the  Scottish  boats  had  returned  to  the  north, 
and  the  deliveries  of  fish  were  very  poor. 

In  former  years  the  season  has  lasted  close  up  to  Christmas, 
but  compared  with  last  year  some  strange  results  may  be  noted. 
In  1911,  the  month  of  November  was  nearly  over  before  the 
heavy  fishing  began,  whereas  the  great  catches  were  all  over  in 
the  early  days  of  that  month  in  1912.  Compare  the  figures  for 
the  week  ending  Nov.  16th.  At  Yarmouth  the  catch  for  the 
week  was  18,866  crans,  and  in  the  corresponding  week  of  1911 
it  was  70,696,  but  the  season's  catch  on  the  same  date  was 
151,770  crans  better  than  at  the  corresponding  period  of  1911. 

“The  Fish  Trades’  Gazette”  of  Dec.  7th,  1912,  says: — 
“ From  every  point  of  view  the  fishings  at  the  two  chief  centres 
(Yarmouth  and  Lowestoft)  have  been  an  unqualified  success. 
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The  quantity  of  Herring  caught  creates  a record  in  the  history 

of  the  trade The  thousands  of  shore  hands  employed  in 

the  great  industry  have  also  profited  by  the  bountiful  harvest  of 
the  sea There  may  be — indeed,  there  are — a few  fisher- 

men, as  is  always  the  case,  who  have  been  unfortanate  in  the 
loss  of  gear,  but,  taken  on  the  whole,  there  has  never  been  a 
Herring  fishery  in  East  Anglian  waters,  or  anywhere  else, 
which  has  been  of  so  much  general  benefit,  and  for  which  there 
is  so  much  occasion  for  all-round  gratitude.” 

The  following  statement  shows  a Return  of  Herrings  landed 
at  Great  Yarmouth  and  Lowestoft  in  1912  : — 


At  Fish-wharf : — 


Month. 

Crans. 

Month. 

Crans. 

April 

13| 

Brought  forward. 

. 6,046 

May 

251 

September  ... 

97,019 

June  

105| 

October 

397,145 

July  

226 

November  ... 

102,219 

August 

5,450 

December  ... 

2,548 

Carried  forward  ... 

6,046 

Total 

604,977 

At  Goriest  on  : — 

September  14th  to  30th 

5,976 

October  1st  to  31st 

.. 

57,965 

November  1st  to  23rd 

7,818 

Total 

71,759 

At  other  Wharves 

September 

39 

Fish-wharf... 

604,977 

October 

6,110 

Gorleston  ... 

71,759 

To  November  9th 

1,473 

Other  wharves 

7,622 

Total 

7,622 

Total  ... 

684,358 

The  number  of  Yarmouth  boats  was  about 

204 

Scotch  and  other  boats  was  about  732 


Total 


936 
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Return  of  Herrings  landed  at  Lowestoft  in  1912: — 


Month. 

Lasts. 

Month. 

Lasts. 

January 

9 

Brought  forward  . 

196 

F ebruary 



July 

31 

March 

5 

August 

85 

April  ... 

94 

September 

..  4,241 

May  ... 

81 

October 

..  29,773 

June  ... 

7 

November 

..  7,990 

— 

December 

394 

Carried  forward  ...  196 

Total  ... 

This  quantity  is  equal  to  427,100  crans. 

..  42,710 

The  number  of  Lowestoft  boats  was  about 

337 

,,  Scotch  and  other  boats  was  about 

Total 

311 

648 

X. 


SOME  ADDITIONS  TO  THE  NORWICH  CASTLE 
MUSEUM  IN  1912. 

By  Frank  Leney  {Curator  of  Museum). 

The  Museum  collection  of  heads  representative  of  the  “ Big- 
game  ” of  Africa  has  been  greatly  augmented  during  the  year 
1912  by  a large  number  of  heads  and  horns  from  British  East 
Africa  and  Abyssinia,  on  loan  from  Lord  Wodehouse.  This 
collection  includes  a magnificent  head  of  a Buffalo  {Bos  caffer 
typica ),  two  heads  of  the  new  Mountain  Nyala  {Tragelaphus 
buxtoni), discovered  by  Mr.  Ivor  Buxton,  a Bongo  {Tragelaphus 
euryceros)  and  a very  fine  Sable  Antelope  {Hippotragus  niger). 

The  collection  of  Mammalia  has  been  enriched  by  the  gift  of 
a female  Proboscis  Monkey  {Nasalis  larvatus ) from  Borneo, 
presented  by  Dr.  Charles  Hose,  a Crested  Porcupine  {Hystrix 
cristata ) from  Nairobi,  British  East  Africa,  the  gift  of  Mr. 
Gerard  H.  Gurney  and  the  skull  of  a Dugong  {Halicore  dugong) 
killed  at  Aden,  presented  by  Mr.  G.  C.  Kennedy. 
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Mr.  J.  A.  Sayer  presented  the  Slender-billed  Nutcracker 
(N ucifraga  caryocatactes),  an  immigrant  from  Western  Europe, 
shot  at  Sparham,  Norfolk,  in  October,  1911  ; see  note  by  Mr. 
J.  H.  Gurney  on  p.  459  of  Vol.  ix.,  Part  III.,  of  our  Transac- 
tions. Another  interesting  bird  is  a Marsh  Harrier  ( Circus 
ceruginosus),  shot  at  Croxton,  Norfolk,  and  presented  by  Mr. 
R.  Meade.  An  albino  variety  of  Martin  ( Chelidon  itrbica) 
from  Twyford,  Norfolk,  given  by  Mr.  Charles  Hamond  and  a 
pied  variety  of  Blackbird  ( Turdus  merula ) from  Thorpe  Ham- 
let, Norwich,  given  by  Mr.  Frank  C.  Hinde,  complete  the 
additions  to  the  British  Birds. 

The  general  collection  of  Birds  has  been  re-arranged  in 
accordance  with  the  Guide  to  the  Birds  in  the  British  Museum, 
and  the  birds  representing  the  Orders  I. — XIX.  have  been 
re-mounted  on  stands  suggestive  of  their  natural  habitats.  The 
Penguins,  Birds  of  Paradise,  Peacocks  and  Swans  may  be 
instanced  as  successful  attempts  to  adopt  the  British  Museum 
plan  of  exhibiting  birds  in  their  natural  surroundings. 

Dr.  Charles  Hose  has  presented  nine  skins  of  Bornean  birds, 
several  species  of  which  were  new  to  the  collection,  and  a 
specimen  of  the  large  Pitta  ( Pitta  maxima)  from  Gilolo. 
Other  donations  are  a Green-billed  Toucan  ( Rhamphastos 
dicolorus)  from  S.E.  Brazil  ; a Javan  Starling  ( Graculipica 
melanoptera)  from  Java,  Mr.  Gerard  H.  Gurney  ; a Fire-tailed 
Finch  ( Zonceginthus  bellus ) and  a Black-headed  Gouldian 
Finch  ( Poephila  mirabilis ) from  Australia,  Mr.  C.  H.  Row; 
and  two  specimens  of  the  Greater  Bird  of  Paradise  ( Paridisea 
apoda ) from  Aru  Islands,  Mrs.  Neville. 

Special  interest  attaches  to  Mr.  Thomas  Parkin’s  gift  of  the 
egg  of  a Sea  Eagle  ( Halicetus  albicilla)  taken  in  Sutherlandshire 
about  80  years  ago.  The  Sea  Eagle  has  practically  ceased  to 
breed  in  Scotland  for  many  years,  though  a protected  pair  of 
them  still  breed  in  Shetland.  Mr.  E.  J.  H.  Eldred  also 
presented  an  Egg  of  the  Great  Bustard  ( Otis  tarda),  laid  in 
confinement  at  Coltishall,  near  Norwich,  in  1912. 

Mr.  F.  G.  Bridgman’s  gift  of  a collection  of  British  Land, 
Freshwater  and  Marine  Shells  is  an  important  addition  to  the 
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Museum.  It  consists  mainly  of  the  specimens  collected  by  Mr. 
F.  G.  Bridgman’s  father,  the  late  William  Kencely  Bridgman, 
L.D.S.,  who,  in  conjunction  with  his  son,  J.  B.  Bridgman, 
published  a list  of  Norfolk  Non-marine  Mollusca  in  our  Trans- 
actions for  January,  1872. 

The  number  of  visitors  to  the  Castle  Museum,  as  recorded  by 
the  turnstiles,  was  118,072,  against  130,284  in  the  previous 
year. 


XI. 

MISCELLANEOUS  NOTES  AND  OBSERVATIONS. 

Wild  Bird  Protection  on  the  Norfolk  Coast. — We 
have  received  the  Reports  of  the  Wolferton,  Blakeney  and 
Cley,  and  Breydon  Wild  Bird  Protection  Societies  for  the  year 
1912,  from  which  the  following  notes  are  extracted:— 

At  Wolferton  the  Watcher  was  on  duty  from  April  8th  to 
July  20th,  and  saw  Common  and  Lesser  Terns  for  the  first 
on  April  20th.  The  first  eggs  of  the  Lesser  Tern  were  found 
on  May  12th,  and  of  the  Common  Tern  on  May  1+th  ; and  the 
total  number  of  nests  of  both  species  (and  of  the  Ringed  Plover) 
was  in  excess  of  that  of  the  previous  year.  There  were  73 
nests  of  the  Lesser  Tern  as  against  59  in  1911,  100  nests  of  the 
Common  Tern  as  against  73,  and  66  of  the  Ringed  Plover  as 
against  49.  Mr.  Cresswell,  the  Hon.  Sec.  of  the  Society, 
observes,  however,  that  he  estimates  that  only  about  one  quarter  of 
the  nests  on  the  area  are  found  and  noted.  The  Redshanks  have 
decreased  on  this  breeding-ground,  and  “ show  more  and  more 
a disposition  to  nest  on  the  bare  shingle.”  A few  nests  were 
destroyed  by  high  tides  on  July  16th  and  17th,  but  on  the  whole 
the  season  was  a most  successful  one  for  the  birds 

Although  Blakeney  Point  has  now  been  acquired  by  the 
National  Trust  as  a Nature  Reserve,  the  Trustees  have  no 
funds  available  for  paying  a watcher  ; it  therefore  devolves 
upon  the  local  Society  to  continue  its  work  of  bird-protection, 
as  hitherto.  We  feel  sure  that  the  Hon.  Sec.,  Mr.  Quintin 
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Gurney,  will  do  his  utmost  to  maintain  the  vigilance  which  his 
Society  has  afforded  in  past  years  to  the  birds  on  this  area 
during  the  breeding  season.  The  Watcher  estimates  there 
were  over  500  nests  of  the  Common  Tern,  about  100  of  the 
Lesser  Tern,  and  some  80  nests  of  the  Ringed  Plover  last  year. 
There  were  from  fifteen  to  twenty  pairs  of  Shelducks  breeding, 
and  two  pairs  of  Oyster-catchers.  The  Watcher  is  of  opinion 
that  the  number  of  nests  of  all  species  on  his  ground  has 
increased  of  late  years. 

From  the  Breydon  Watcher’s  notes  we  are  pleased  to  record 
that  Spoonbills  were  again  seen  last  year  in  twos  and  threes 
during  the  months  of  May,  June  and  July,  on  and  off.  These 
birds  are  now  rigorously  protected  in  Holland  where,  of  late 
years,  they  have  increased  somewhat  as  a breeding  species. 
There  are  many  places  in  our  Broadland  district  which  would 
afford  ideal  nesting  sites  for  these  birds,  and  if  we  continue  not 
to  molest  those  that  come  to  visit  us  from  over  the  water  they 
may  start  breeding  on  this  side  again  at  any  time. 

Another  interesting  fact  brought  out  by  this  Watcher’s  record 
is  the  early  date  in  the  summer  that  birds  begin  to  return  south 
from  their  northern  breeding  haunts.  For  example,  on  July 
8th  there  is  the  entry  : “ Several  birds  beginning  to  come  now ; 
some  Wimbrel,  very  many  Redshanks,  some  Dunlin,  Ringed 
Plover  and  young  Herons.”  By  July  19th  there  were  “a  lot 
of  Whimbrel  and  hundreds  of  Redshanks  and  by  August  5th 
there  were  a lot  of  Lesser  Tern,  scores  of  Whimbrel,  Curlew. 
Dunlin  and  Ringed  Plover.”  On  August  24th  a large  number 
of  Knot  arrived.  It  would  seem  as  if  the  young  of  some 
species,  e.g.,  the  Knot,  begin  their  journey  south  almost  as  soon 
as  they  are  able  to  fly,  otherwise  their  appearance  on  our  coast 
in  the  month  of  August  is  inexplicable.  It  is  only  by  the  help 
of  records  such  as  these  that  many  of  the  problems  connected 
with  migration  will  be  solved. — S.  H.  L. 

The  Great  Bustard  in  Captivity. — The  following  notes 
are  a continuation  of  the  observations  I recorded  at  the  January 
meeting  of  the  Society  in  1909.  My  three  birds  continue  to 
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enjoy  excellent  health  and  are  very  tame.  Both  hen  birds 
accidently  injured  themselves  last  year  from  being  suddenly 
frightened ; the  one  breaking  a toe  and  the  other  dislocating  the 
metacarpal  joint  of  a wing,  but  in  the  case  of  both  recovery 
has  resulted.  When  handling  Bustards  one  has  to  be  careful, 
because  the  feathers  come  out  very  easily,  and  there  is  a good 
deal  of  powdery  down  between  the  feathers.  My  birds  have 
got  quite  accustomed  to  a pony  feeding  near  them  and  a bulldog 
that  I keep,  though  the  male  bird  will  try  to  attack  the  latter  if 
he  ventures  too  near  the  wire-work  of  their  run.  Strange  to 
say,  a ladder  set  up  near  them  still  alarms  them  to  such  an 
extent  that  they  have  to  be  shut  up  when  one  is  being  used. 

After  the  injuries  they  had  received  last  year  I hardly 
expected  that  either  of  the  hens  would  attempt  egg-laying,  but 
on  the  29th  June  I noticed  that  the  bird  that  had  injured  her 
toe  was  uneasy  and  inclined  to  quarrel  with  the  other  hen. 
She  was  also  seen  scratching  the  ground — a habit  I had  never 
previously  observed  in  the  case  of  either  of  them.  In  the 
evening  an  egg  had  been  dropped  in  the  run,  and  on  the 
morning  of  July  1st,  I found  another  egg  in  the  shelter-house. 
As  the  bird  showed  no  signs  of  brooding  I placed  the  eggs 
under  a Buff  Orpington  hen,  which  sat  steadily  for  twenty-eight 
days.  At  the  end  of  this  time  I found  that  the  first-layed  egg 
was  addled,  so  I removed  both.  One  egg  is  now  in  the  Norwich 
Castle  Museum  ; the  other  I sent  to  Mr.  Scott  Bayfield,  who 
gave  it  to  the  Yarmouth  Museum. 

The  male  bird  begins  to  show  oft  about  the  end  of  March — 
27th  March,  1910,  9th  April,  1911,  16th  March,  1912,  being  the 
dates  I have  observed  him  the  last  three  years.  It  is  very  amusing 
to  watch  him  when  he  commences  his  performance  ; his  tail 
feathers  are  thrown  over  his  back,  his  wings  inverted,  and  his 
head  and  neck  drawn  back  between  his  wings.  When  inflating 
his  gular  pouch  he  seems  to  gulp  in  the  air  with  a wheezing 
sound,  his  moustachial  plumes  stand  out  at  right  angles  and  he 
stamps  about  the  ground  with  his  feet.  The  hens  are  apparently 
unconcerned  at  all  this,  and  the  show  is  soon  over,  though  it  is 
repeated  at  short  intervals,  sometimes  a day  or  two  inter- 
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vening.  As  the  spring  advances  the  display  ceases ; he  loses 
his  moustachial  plumes  about  July,  and  appears  to  moult  before 
the  hens.  They  are  never  incapable  of  flight  during  the  period 
of  moulting. 

By  autumn  the  male  has  quite  lost  his  chestnut  pectoral  band 
and  thick  inflated  neck,  which  is  now  no  larger  than  that  of  the 
females  ; indeed  his  plumage  is  almost  indistinguishable  from 
theirs.  He  has  lately  become  very  pugnacious — I might  almost 
say  savage — attacking  me  so  fiercely  whenever  I enter  the  run 
that  I have  to  carry  a wire  guard  to  keep  him  off.  He  will 
fasten  on  to  clothing  with  his  beak  and  hold  on  tenaciously  ; 
and,  when  in  these  tempers,  makes  a deep  guttural  sound 
something  like  a hoarse  cough  quickly  repeated,  and  ending  in 
a faint  scream. — E.  J.  H.  Eldred. 


Note  on  a Willow  Log  exhibited  at  the  September 
Meeting  by  Mr.  A.  J.  Rudd. — A White  Willow,  blown  down 
in  St.  Augustine’s  Churchyard  in  August,  1912,  showed,  when 
cut  into  logs  and  split  for  the  manufacture  of  cricket  bats,  a 
dark  coloured  cavity  filled  with  roots,  at  nine-and-a-half  feet 
from  the  base,  immediately  below  a fork.  The  log  deprived  of 
its  bark  had  a diameter  of  sixteen  inches ; the  cleft  measured 
thirteen  by  twenty-one  inches,  with  a maximum  gape  of  one- 
and-a-half  inches.  There  was  said  to  have  been  no  external 
evidence  of  injury.  The  phenomenon  of  a tangled  mass  of 
roots  in  the  heart  of  the  tree  was  due  to  a fracture  at  the  fork  : 
the  usual  effort  had  been  made  to  repair  the  damage  by  a growth 
of  “callus,”  which,  instead  of  closing  over  the  wound,  penetrated 
the  rupture  at  one  place.  Contact  with  water  that  had  collected 
in  the  cavity,  and  absence  of  light,  were  stimuli  sufficient  to 
induce  a growth  of  roots  from  the  edge  of  the  “ callus,”  which 
eventually  packed  the  hollow.  Some  evidence  as  to  the  age  of 
the  injury  is  afforded  by  subsequent  developments  ; the  strain 
ruptured  the  cortical  tissues  as  well  as  the  wood,  and  probably 
eight  or  ten  years  were  required  to  obliterate  external  evidence 
of  this.  The  wood  was  discoloured  but  no  serious  decay  had 
set  in.  Had  the  tree  stood,  it  would  have  needed  but  a few 
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years  for  wet  and  rot  to  have  penetrated  to  the  base  of  the 
trunk.  Elwes  records  two  instances  in  which  Lebanon  Cedar 
showed  a similar  development. of  roots,  commencing  at  the  seat 
of  an  old  injury  and  extending  downwards  towards  the  base  of 
the  tree,  between  the  splintered  portions  of  the  wood  {vide 
Trees  of  Gt.  Britain  and  Ireland,  fob  460). — W.  H.  Burrell. 

The  Bath  White  Butterfly  ( Pontia  Daplidice). — At 
the  October  Meeting  of  the  Society  Mr.  Gerard  H.  Gurney 
showed  a specimen  of  this  butterfly  which  he  caught  at  Harford 
Bridges,  near  Norwich,  on  July  17th,  1912.  It  is  the  first 
specimen  of  this  species  that  has  been  taken  in  the  County,  and 
is  therefore  an  addition  to  the  Norfolk  list. 
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List  of  Publications  added  to  the  Society's  Library  from 
May,  zgij,  to  April,  lgiy. 


Agassiz  G.  R.  Letters  and  Recollections  of  Alexander  Agassiz. 

Presented  by  the  Author. 

Agricultural  Society,  Royal.  Annual  Report.  Vol.  lxxiii. 

Presented  by  Mr.  11.  G.  Barclay,  F.Z.S. 

Ashmolean  Natural  History  Society  of  Oxfordshire.  Proceedings 
and  Report  for  1912  and  1913. 

Belfast  Naturalists’  Field  Club.  Series  II.  Vol.  vi.  Part  6. 

Belge,  Socidtd  Gdologique  de.  Bulletins.  Vol.  xxvi.  Parts  9 — 10. 
Vol.  xxvii.  Parts  1 — 6. 

Bennett  A.,  F.L.S.  Utricularia  ochroleuca,  Hartman  and  U. 
intermedia,  Hayne  as  Scottish  species. 

Presented  by  the  Author. 
British  Association.  Report  of  1912  Meeting. 

British  Museum.  Catalogue  of  Marine  Reptiles  of  the  Oxford  Clay. 
Part  2.  C.  IV.  Andrews. 

Economic  Series,  No.  1.  The  House  Fly  as  a danger  to 

health.  E.  E.  Austin. 

California,  University  of.  Publications  in  Zoology.  Vol.  x.  Parts 
9 — 10.  Vol.  xi.  Vol.  xii.  Parts  1—3. 

Cambridge  Philosophical  Society.  Proceedings.  Vol.  xvii.  Parts 
2—4. 

I 

School  of  Forestry.  Bulletin  No.  1. 

Presented  by  Mr.  J.  H.  Gurney,  F.Z.S. 

Cardiff  Naturalists’  Society.  Proceedings.  Vol.  xlv. 

Cocks  A.  H.  Memoir  of  Thomas  Southwell.  (Reprinted  from 
“ British  Birds,”  1909). 


Xll. 


Connecticut  Academy  of  Arts  and  Sciences.  Vol.  xviii.  Pages 
1—224. 

Croydon  ‘Natural  History  and  Scientific  Society.  Proceedings, 
1897—98,  1912—13. 

Ealing  Scientific  and  Microscopical  Society.  Transactions,  1912—13. 
Edinburgh  Botanical  Society.  Vol.  xxvi.  Parts  1 — 2. 

Royal  Botanic  Garden.  Notes  No.  35. 

Geological  Society.  Vol.  vi.  Part  4. 

Royal  Society.  Vol.  xxxiii.  Parts  2 — 4.  Vol.  xxxiv. 

Part  1. 

Royal  Physical  Society.  Vol.  xix.  Parts  2—  5. 

Essex  Naturalist.  Vol.  xvii.  Parts  4 — 9. 

France,  Soci^tfi  des  Sciences  Natui-elles  de  l’Ouest  de  la.  Bulletins. 
Troisieme  S6rie.  Tome  II.  Parts  3 — 4.  Tome  III.  Part  1. 

Geographical  Journal,  May,  1913 — April,  1914. 

Presented  by  Mr.  H.  G.  Barclay , F.R.G.S, 

Geological  Society.  Quarterly  Journal.  Nos.  273—275. 

Presented  by  Col.  H.  W.  Fielden,  G.B. 

List  of  Members,  1913. 

Glasgow  Naturalist.  Vol.  iv.  Parts  3—4.  Vol.  v.  Vol.  vi.  Part  1. 

Gurney  J.  H.  The  Gannet,  a bird  with  a history. 

Presented  by  the  Author. 

Harvard  Mu=eum  of  Comparative  Zoology.  Bulletins.  Vol.  liii. 
No.  10.  Vol.  liv.  Nos.  17 — 21.  Vol.  lvi.  No.  2.  Vol.  lvii.  No,  2. 
Vol.  lviii.  Nos.  1 — 2.  Annual  Report,  1912—13. 

Harvie-Brown,  J.  A.  The  Fulmar. 

Presented  by  J.  H.  Gurney , F.Z.S. 
PIastings  and  St.  Leonard’s  Natural  History  Society.  Report,  1912— 13. 
Naturalist.  Vol.  ii.  No.  2. 

Hertfordshire  Natural  History  Society.  Vol.  xv.  Part  1. 

Ibis,  The.  Series  x.  Nos.  3 — 6. 

Presented  by  Mr.  G.  F.  Buxton , F.Z.S. 


Xlll. 


Linnean  Society.  Transactions  in  Zoology.  Nos.  17 — 19.  Botany. 
Nos.  20 — 21.  Presented  by  Mr.  J.  Quinton. 

Lloyd  Library.  Bibliographical  Contributions.  Nos.  10—12. 

Mycological  Series,  No.  38. 

Synopsis  of  Genus  Cladoderris. 

Manchester  Literary  and  Philosophical  Society  Memoirs.  Yol.  lvii. 
Parts  2—3. 

Marine  Biological  Association  Journal.  Yol.  x.  Part  1. 

Maryland  Geological  Survey.  Devonian  System.  3 Vols. 

May-field  A.  Mosses  of  a Boulder  Clay  Area. 

Presented  by  the  Author. 

Microscopical  Society,  Royal.  Journal.  Nos.  214—218. 

Moscow,  Soei£t6  Impdriale  des  Naturalistes.  Bulletins.  1911,  No.  4, 
1912—1913,  Nos.  1—3. 

New  York  Academy  of  Sciences.  Annals.  Yol.  xx.  Pages  339 — 423. 

New  Zealand  Institute.  Transactions  and  Proceedings.  Vol.  xlv. 

North  Staffordshire  Field  Club.  Transactions.  Vol.  xlvii. 

Northampton  Natural  History  Society  and  Field  Club.  Nos.  30 — 33, 
37-64,  121—124,  129—136. 

Northumberland,  Durham,  and  Newcastle-on-Tyne  Natural  History 
Society.  Vol.  xx.  Part  2. 

Nottingham  Naturalists’  Society.  Transactions,  1912 — 13. 

Nova  Scotia  Institute  of  Science.  Proceedings  and  Transactions. 
Yol.  xii.  No.  4. 

Philadelphia  Academy  of  Natural  Science.  Vol.  Ixv.  Parts  1—3. 
Reid  C.  Submerged  Forests.  Presented  by  the  Author. 

Royal  Institution  of  Great  Britain.  Proceedings.  Vol.  xx.  Part  1. 
SMrTHSONiAN  Institution.  Report,  1912. 

South  London  Entomological  and  Natural  History  Society. 
Proceedings,  1912 — 13. 

Torquay  Natural  History  Society.  Vol.  i.  No.  1. 


XIV. 


United  States  Geological  Survey.  Bulletins,  Nos.  502,  503,  510, 
521,  522,  525—530,  532-  535,  537. 

Water  Supply  Papers.  Nos.  289,  292,  293,  297,  300,  305, 

307,  308,  310,  311,  313—318. 

— Geological  Survey.  Professional  Papers.  Nos.  78—80,  85a. 

Geological  Survey.  Mineral  Resources,  1911. 

Zoological  Society.  Report  of  Council,  1912 — 1913. 

List  of  Fellows,  1913. 

Proceedings,  1913,  Parts  2 — 4.  1914,  Part  1. 

Transactions.  Yol.  xx.  Parts  5 and  6. 

Presented  by  Mr.  C.  F.  Biurton,  F.Z.S. 


ADDRESS. 

Read  by  the  President , Miss  Alice  M.  Geldart,  to  the 
Members  of  the  Norfolk  and  Norwich  Naturalists'  Society, 
at  their  Forty -fifth  Annual  Meeting,  held  at  the  Norwich 
Castle  Museum,  April  28th,  1914. 

Ladies  and  Gentlemen, 

The  membership  of  the  Society  is  made  up  of : — 

Honorary  Members  ••  11 

Life  „ 43 

Ordinary  ,,  231 

285 

Sixteen  new  members  have  been  elected,  fourteen  have  resigned, 
and  seven  have  died. 

Six  ordinary  meetings  have  been  held  during  the  Session,  at 
which  several  papers  of  interest  were  read.  At  the  opening 
meeting,  in  September,  Miss  E.  L.  Turner  read  a paper, 
illustrated  with  lantern  slides,  on  some  of  the  rarer  species 
of  birds  that  nest  in  the  Outer  Hebrides,  and  at  this 
meeting,  also,  Mr.  Peake  described  some  flower  haunts  in 
Norfolk  and  showed  lantern  photographs.  At  the  October 
meeting,  Mr.  W.  H.  Burrell  gave  a resume  of  his  notes  and 
observations  on  the  Water  Fern  ( Azolla ) in  Norfolk.  This 
paper  will  be  found  printed,  in  extenso,  in  this  number  of  the 
Transactions.  At  the  next  meeting,  in  November,  Mr.  H. 
Wormald  read  a paper  on  the  Courtship  of  Ducks,  with  some 
notes  of  hybrids  bred  by  him  at  his  game  farm  at  East 
Dereham.  This  paper  is  also  printed,  together  with  reproduc- 
tions of  some  original  drawings  by  the  author. 

At  the  January  meeting,  Mr.  Wormald  exhibited  several  skins 
of  birds  to  show  albinistic  and  other  variations;  Mr.  Preston 
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read  his  meteorological  notes  for  the  year  ; and  Messrs.  Clarke 
and  Burrell  gave  a paper  on  “ A Contribution  to  a Vegetative 
Survey  of  Norfolk.” 

At  the  February  meeting  the  Society  was  indebted  to  Dr. 
Winifred  Brenchley  for  an  excellent  paper,  with  lantern  slides, 
on  “Mapping”;  and  at  the  March  meeting,  Mr.  C.  B. 
Ticehurst  showed  a large  series  of  skins  of  different  racial  forms 
of  Palaearctic  birds.  At  this  meeting,  also,  Mr.  J.  H.  Gurney 
read  some  notes  on  the  recent  eruption  of  Waxwings  into  the 
County. 

By  the  invitation  of  Mr.  and  Mrs.  J.  H.  Gurney  a pleasant 
afternoon  was  spent  in  the  gardens  and  grounds  of  Keswick 
Hall  by  several  members  in  August.  This  was  the  only 
excursion  made  during  the  year. 

In  addition  to  its  ordinary  annual  publication,  the  Society 
has  published  during  the  year  a “ Flora  of  Norfolk,”  under  the 
able  editorship  of  Mr.  W.  A.  Nicholson.  The  edition  is  limited 
to  300  copies  and  sold  at  6s.  and  7s.  (interleaved)  per  copy. 
It  was  only  by  the  formation  ot  a guarantee  fund  by  a few 
members  of  the  Society  that  it  was  possible  to  finance  the 
production  of  this  book,  and  to  those  guarantors  who  provided 
this  working  capital  the  thanks  of  the  Society  are  due.  It  is 
hoped  that  those  members  who  have  not  yet  purchased  a copy 
will  acquire  one,  and  so  support  the  Society  in  its  venture. 

During  the  year  the  Society  has  received  as  a gift  from  Mr. 
Stephen  Paget,  F.R.C.S.,  a framed  print  of  Millais’  portrait  of 
his  father,  Sir  James  Paget,  Bart.  The  portrait  is  hung,  on 
loan,  in  the  Committee-room  of  the  Castle  Museum,  where  also 
is  hung,  on  loan,  the  Society’s  medallion  of  Sir  W.  J . Hooker. 
The  Society  is  much  indebted  to  Mr.  Paget  for  this  fine  print  of 
one  of  N orf oik’s  most  distinguished  scientific  men ; and  especially 
fitting  it  is  that  it  should  have  been  received  during  the  year  of 
the  centenary  of  his  birth,  which  was  commemorated  by  a 
service  in  the  parish  church  of  Great  Yarmouth  on  January 
11th,  1914.  At  this  service  the  President  and  many  other 
representatives  of  the  Society  were  present. 

During  the  year  a partial  revision  of  the  Wild  Birds 
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Protection  Schedule  was  under  consideration  by  the  Norfolk 
County  Council,  and  various  suggestions  were  made  to  this 
body  by  the  Society.  It  is  satisfactory  to  record  that,  with  the 
exception  of  two  species — the  Kestrel  and  the  Little  Owl — all 
the  birds  that  the  Society  asked  to  be  added  to  the  Schedule 
met  with  the  approval  of  the  Council. 

By  the  death  of  Mr.  Charles  Annesley  Hamond,  of  Twyford 
Hall,  the  Society  has  lost  a valuable  and  most  respected 
member,  and  Norfolk  one  of  its  best  naturalists.  Beyond 
reminding  you  that  Mr.  Hamond  was  elected  a member  in 
1873,  and  in  1906  occupied  the  Presidential  chair,  I will  not 
make  further  reference  to  him  this  evening,  because  a 
biographical  notice  of  him  appears  in  this  number. 

Mr.  Horace  B.  Woodward,  F.R.S.,  whose  death  we  all 
deplore,  was  another  of  our  Past  Presidents — 1892-93.  An 

obituary  of  this  distinguished  Norfolk  man  will  be  found  in 
this  issue. 

Other  members  whose  deaths  we  have  to  record  are  Lord 
Avebury,  F.R.S.,  Mr.  Bosworth  Harcourt,  Rev.  J.  T.  Howard, 
and  the  Right  Honourable  James  Stuart. 

SIR  JAMES  EDWARD  SMITH  AND  SOME  OF 
HIS  FRIENDS. 

I propose  in  this  Address  to  consider  the  surroundings  of 
some  of  the  earlier  Norfolk  Botanists  and  their  intercourse  with 
each  other,  but  only  to  follow  their  lives  and  to  enumerate  their 
published  works  so  far  as  they  were  connected  with  Norfolk  in 
the  days  of  Sir  James  Smith  (1759-1828)-  In  the  Transactions 
of  the  Norfolk  and  Norwich  Naturalists’  Society  there  is 
but  little  information  about  James  Crowe,  and  the  account  of 
T.  J.  Woodward  occupies  only  three  lines.36"  Few  people 
now  recognise  the  Norwich  residence  of  the  First  President  of 
the  Linnean  Society,  and  it  is  difficult  to  ascertain  the  house  in 
which  he  was  born. 

During  the  latter  part  of  the  18th  century,  Norwich  was 
famous  for  the  orchards  and  gardens  interspersed  among  its 


* These  figures  refer  to  the  table  of  reference  at  the  end  of  the  paper. 
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houses,  and  no  city  had  greater  facility  for  encouraging  a love 
of  flowers.  The  Flemings  had  introduced  plants  previously 
unknown,  or  little-known,  in  England,  such  as  the  gillyflower, 
carnation,  Provence  rose,  and  an  improved  culture  of  various 
bulbs ; also,  useful  vegetables  such  as  carrot,  celery,  and 
cabbage.  Sir  J.  E.  Smith  has  left  an  account  of  the  Norwich 
gardens  as  he  remembered  them  about  1770  : — “The  taste  for 
horticulture  sometimes  extended  itself,  from  the  flowery 
parterre,  and  the  well-arranged  rows  of  tulips,  hyacinths, 
carnations  and  auriculas,  into  no  less  formal  labyrinths,  or 
perhaps  a double  pattern  of  angular  or  spiral  walks,  between 
clipped  hedges,  exactly  alike  on  each  side  of  a broad  gravel 
walk.  Such  was  the  most  sublime  effort  of  the  art  within  the 
compass  of  our  recollection.  ‘ Grove  ’ could  by  no  means  be 
said  to  ‘ nod  at  grove,’  for  the  perpendicular  and  well-trimmed 
structure  was  incapable  of  nodding ; but  that  ‘ each  alley 
should  have  a brother  ’ was  an  indispensable  part  of  the  design. 
Greenhouses  of  exotic  plants,  except  oranges  and  myrtles,  were 
at  this  time  scarcely  known,  and  the  writer  well  recollects 
having  seen,  with  wonder  and  admiration,  one  of  the  first 
African  geraniums  that  ever  bloomed  in  Norwich.”  6 

Any  man  might  possess  pots  of  plants  or  perhaps  a small 
strip  of  land,  though  the  gardens  of  the  rich  were  open  only 
to  a few.  Taverns  were  known  by  such  names  as  “ Fair 
Flora”  and  “Flower  in  Hand.”3  At  the  Maid’s  Head  or 
at  The  Dove  in  Dove  Lane,  the  “ Sons  of  Flora  ” assembled 
to  study  Horticulture,  and  in  the  “ Norwich  Gazette  ” for  1729 
“ Shows  of  well-blown  flowers  by  the  Sons  of  Flora  ” were 
advertised.10  But  some  of  the  humblest  of  the  Norwich 
journeymen  weavers,  tailors,  and  dyers  became  botanists 
rather  than  floriculturists,  for  their  trade-journeys  among  their 
fellow-workers  took  them  beyond  the  confines  of  the  city ; in 
the  prosperous  days  of  the  woollen  manufacture  the  country 
for  twenty  miles  round  Norwich  was  full  of  looms. 

The  city  of  Norwich  within  the  walls  being  little  more  than 
a mile  in  diameter,  it  was  impossible  for  the  inhabitants  to  be 
deprived  of  the  wild  flowers  which  grew  in  abundance  just 
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outside  the  city  gates,  or  eastwards  across  the  river,  where 
the  hamlet  of  Thorpe — now  containing  a population  of  more 
than  7,000 — had  then  less  than  100  inhabitants  and  only  a 
dozen  houses.  Only  half-a-mile  from  the  houses  of  the 
city  was  the  home  of  wild  raspberry  and  woodrush,  described 
by  Dr.  Smith  as  “ a hollywood  carpetted  with  wood  anemone, 
lily  of  the  valley,  and  harebell.”''2  The  Act  for  enclosing  the 
further  part  of  Mousehold  Heath  was  passed  in  1801,  and 
Dr.  Frank  Sayers’  poem  on  “Thorpe  Grove”  and  its  Destruction 
was  written  in  November,  1808. 

No  wonder  that  people  loved  the  country,  for  the  city  walls, 
though  becoming  unsafe  and  sometimes  damaging  the  neigh- 
bouring property  in  their  fall,  were  still  intact  for  the  greater 
part  of  their  length,  and  with  the  dozen  gates  impeded  the 
view  and  circulation  of  air.  Five  gates  were  removed  in  1792, 
and  the  remainder  were  taken  down  before  1809.  The 
streets  were  ill-paved,  only  the  principal  ones  having  flagged 
footpaths  ; and  London  Lane  was  so  narrow  that  interruptions 
were  caused  by  carriages  meeting,  pedestrians  being  obliged  to 
squeeze  into  a dark  alley,  or  burst  into  a shop  to  avoid  being 
run  over  or  crushed  against  the  wall.  In  wet  weather  passers- 
by  were  drenched  from  the  waterspouts  of  the  houses,  or 
plunged  knee-deep  in  a gutter.  Hanging  signs,  dangerous  in 
a wind,  interrupted  the  view  and  prevented  free  circulation  of 
air.1  In  June,  1782,  Mr.  Smith  wrote  to  his  son  James: — 
“ Your  mother  will  have  me  tell  you  the  sign  of  the  ‘ Sun,’ 
Mr.  Barker’s,  and  Mr.  Booth’s  ‘ Half-Moon  ’ are  taken  down, 
by  which  the  houses  look  lighter  and  the  upper  rooms  have  a 
much  better  prospect.”  17 

In  the  Market  Place,  the  Gentleman’s  Walk  was  un- 
flagged and  not  separated  from  the  carriage  way  ; and  here, 
facing  St.  Peter  Mancroft  church,  was  No.  37,  the  shop  of 
William  and  James  Smith,  woollen  drapers.  William  resided 
at  5,  Lady’s  Lane,1  but  James  lived  at  the  shop  with  his  wife 
Frances,  daughter  of  the  Rev.  John  Kinderley  (1706-1775), 
perpetual  curate  of  St.  Helen’s,  Norwich,  vicar  of  South 
Walsham,  and  domestic  chaplain  to  the  Countess  of  Leicester, 
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at  Holkham.6  At  No.  37,  on  the  2nd  of  December,  1759,  was 
born  their  eldest  son  James  Edward,  the  eldest  of  seven,  who 
for  nearly  five  years  was  their  only  child,  thus  obtaining  a 
large  share  of  his  mother’s  attention.  It  was  from  her  that  he 
derived  his  great  love  of  flowers.  “ I can  just  remember 
tugging  ineffectually  with  all  my  infant  strength  at  the  tough 
stalks  of  the  wild  succory  on  the  chalky  hillocks  about 
Norwich.”  6 

Not  strong  enough  to  attend  school,  he  was  visited  by  the 
best  tutors  in  the  city,  and  acquired  a knowledge  of  French, 
Italian,  mathematics,  and  the  rudiments  of  Latin.  He  was 
much  interested  in  Natural  History,  but  had  neither  teacher 
nor  books  to  help  him  : “ I wandered  long  in  the  dark,  till  some 
of  the  principal  elementary  works,  the  publications  of  Lee, 
Rose,  Stillingfleet,  and  a few  others  came  in  my  way,  and  were 
devoured  over  and  over  again.  At  length,  however,  I found  I 
wanted  something  more,  and  to  apply  to  practise  what  had  thus 
been  acquired.  I was  then  furnished  with  systematic  books, 
and  introduced  to  Mr.  Rose,  whose  writings  had  long  been 
my  guide.  I was  shown  the  works  of  Linnaeus  ; nor  shall  I 
ever  forget  the  feelings  of  wonder  excited  by  finding  his  whole 
system  of  animals,  vegetables  and  minerals  contained  in  three 
8vo.  volumes.”  6 

We  see  James  Smith,  a youth  of  eighteen,  during  the 
summer  of  1778  frequently  carrying  a parcel  of  flowers  and 
Berkenhout’s  “ Botanical  Lexicon,”  material  for  a botany 
lesson,  to  No.  8,  Tombland,  the  house  built  outside  the  wall  of 
the  Close  at  the  south  side  of  the  Erpingham  Gate — a house 
with  pillared  entrance  and  rounded  portico — where  Hugh  Rose, 
apothecary,  had  resided  for  twenty  years.13  This  house  (last 
inhabited  by  Mr.  Emmanuel  Cooper)  was  pulled  down  in  1878, 
also  the  stable  adjoining  on  the  south  side,  which  had  always 
been  leased  separately  to  the  same  person  as  the  house. 

At  No.  8,  Tombland,  Rose,  with  the  assistance  of  the  Rev. 
Henry  Bryant,  had  written  the  “ Elements  of  Botany,”  pub- 
lished in  1775,  “ a translation  of  the  “ Philosophia  Botanica, 
and  other  Treatises  of  the  celebrated  Linnaeus.”  The  works 
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of  Ray,  and  even  the  Historia  Muscorum  of  Dillenius, 
had  long  been  familiar  to  the  more  learned  students  among  the 
botanists  in  Norwich,  and  it  was  for  these  students  that  Rose 
wrote  “ The  Elements,”  together  with  the  Appendix,  “ wherein 
are  described  some  plants  lately  found  in  Norfolk  and  Suffolk.”  6 
The  Norfolk  plants  were  a geranium  “ found  near  Spixworth 
Church,  in  1771,  by  Mr.  Wm.  Humphry”;  Holosteum 
umbellatum  first  noticed  and  examined  by  Mr.  John  Pitchford 
in  spring,  1765  ” ; Tillaea  muscosa,  “ found  on  Drayton 
heath  and  several  other  places  near  Norwich,  . . . first 

examined  and  ascertained  by  the  Rev.  Mr.  Bryant,  in  1766”; 
Ophrys  paludosa,  “ found  on  Felthorp  bogs  by  Mr.  Charles 
Bryant,  in  1769  ”;  and  Hydnum  auriscalpium,  “ found  last 
autumn  near  Norwich,  in  a small  plantation  of  Scotch  pines 
called  Hardy’s  Grove,”  by  Rose  himself. 

Numerous  pupils  were  eager  to  improve  themselves  by  the 
assistance  of  such  masters  as  Mr.  Rose  and  the  Rev.  Henry 
Bryant.  The  latter,  a distinguished  mathematician,  was 
assistant  clergyman  at  St.  Peter  Mancroft  church  ; later  he 
was  vicar  of  Heydon,  rector  of  Colby,  and  vicar  of  Langham. 
Dr.  Smith  tells  us  that  Mr.  Bryant  began  to  study  botany 
in  1764,  after  the  death  of  his  wife.18 

In  1779  Mr.  Rose  was  afflicted  with  incurable  blindness,  but 
his  interest  in  botany  never  flagged.  Smith  always  showed  the 
greatest  consideration  for  his  teacher — when  away  from  home 
sending  messages  to  him  by  mutual  friends  rather  than  writing. 
In  1788  Rose  dictated  a letter  to  his  former  pupil,  signing  it 
by  touch,  not  by  sight,  “ H.  Rose.”  37 

It  is  usually  considered  that  Mr.  Rose  remained  at  No.  8, 
Tombland,  till  1783,  if  not  later;  but  the  Poll-book  of  the  City 
proves  that  before  September,  1780,  the  blind  apothecary  had 
retired,  as  “ Hugh  Rose,  gent.,”  to  No.  4,  Pottergate  street. 
This  street  then  included  Bedford  street  and  extended  from 
London  Lane  to  the  City  Wall,  but  No.  4 was  at  the  St. 
Andrew’s  end,  for  Rose  was  a voter  in  St.  Andrew’s  parish. 
On  the  flyleaf  of  Rose’s  “ Elements,”  now  in  the  library  of  the 
Linnean  Society,  Sir  James  Smith  had  written  : “ Died  April  18, 
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1792,  aged  75  years;  buried  in  St.  Andrew’s  church,  Norwich, 
before  the  steps  of  the  Alter.”  The  memorial  stone  in  the  floor 
of  the  church  between  the  pulpit  and  the  entrance  to  the 
chancel,  shows  that  his  wife,  whose  Christian  name  was  “ Rose,” 
had  been  buried  there  in  April,  1784. 

Another  local  botanist  was  Charles  Bryant,  Beadle  of  the 
Court  of  Guardians  of  the  City  of  Norwich,  brother  of  the  Rev. 
Henry  Bryant.  In  “ Flora  Diaetetica  ” Charles  Bryant  says 
(page  ix.)  : — “ Some  time  past,  Mr.  Hugh  Rose,  Apothecary  of 
Norwich,  for  his  own  information,  set  himself  about  collecting 
the  Linnean  names  of  the  Esculent  Plants ; his  list  coming 
into  my  hands,  I made  as  many  additions  to  it  as  I could.” 
The  book,  published  in  1783,  was  dedicated  to  “ James  Crowe, 
esqre,  of  Tuck’s  Wood.” 

In  the  previous  year,  Bryant  had  published  at  Norwich,  “-A 
Historical  Account  of  Two  Species  of  Lycoperdons.”  This 
met  with  James  Smith’s  disapproval : — “ I am  sorry 

Charles  Bryant  should  publish  his  folly  and  obstinacy  to  the 
world,  for  I am  afraid  those  will  be  the  most  conspicuous 
characters  of  his  work  from  the  specimen  you  (T.J.W.) 
mention ; I always  thought  him  a sensible  and  pretty  accurate 
man  till  now.”3'  And  T.  J.  Woodward  remarks: — “Though 
I object  to  the  work,  I am  ready  to  do  the  author  the  justice  of 
declaring  that  I know  him  to  be  an  indefatigable,  and,  in  most 
instances,  an  accurate  observer  and  investigator  of  botanical 
subjects.” 13  Charles  Bryant  also  wrote  a “ Dictionary  of 
Ornamental  Trees  ” (1790). 

J.  E.  Smith’s  father  had  intended  that  his  son  should 
engage  in  the  importation  of  raw  silk  ;6  but  a letter  is  still 
extant,  written  by  Mr.  James  Smith,  senior,  in  which  he  states 
that  his  son,  being  determined  to  study  botany,  must  also  take 
up  the  study  of  medicine,  as  it  was  only  possible  at  that  time  to 
attend  lectures  on  botany  as  part  of  a medical  course/1  Accord- 
ingly, on  October  11th,  1781,  James  Edward  Smith  left 
Norwich  to  study  medicine  in  Edinburgh,  where  he  had  the 
advantage  of  attending  lectures  on  botany  given  by  Dr.  John 
Hope,  the  first  teacher  of  the  Linnean  system  in  Scotland. 
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Mr.  Smith,  having  returned  to  Norwich  with  his  second 
son  John,  after  escorting  James  as  far  as  Wansford  on  his  way 
to  Edinburgh,  writes: — “Mr.  Crowe,  Mr.  Pitchford,  and  many 
of  your  friends  have  called  and  enquired  after  you  ” ; and  a 
few  days  later: — “Mr.  and  Mrs.  Rose  are  well,  as  also  Mr. 
Humphrey.”  And  Mr.  Pitchford  writes  to  J.  E Smith  on 
December  21st,  1782: — “i  had  the  pleasure  this  week  of 
seeing  Mr.  Woodward  and  of  supping  with  him  at  your  father’s, 
where  I suppose  youwill  scarcely  conclude  that  you  was  forgot.”  31 
It  is  evident  that  Smith’s  friendship  with  Norfolk  botanists 
began  before  he  had  made  a name  for  himself. 

We  will  now  trace  the  origin  of  the  Linnean  Society,  of 
which  James  Edward  Smith  was  the  founder. 

The  Great  Linnaeus  died  in  January,  1778.  His  only 
surviving  son  Charles,  who  had  been  trained  to  succeed  him  in 
his  scientific  work  and  appointments,  ought  to  have  inherited 
his  father’s  collections  and  library  ; but  his  mother,  having 
taken  a dislike  to  her  son,  obliged  him  to  purchase  the  library, 
manuscripts,  herbarium,  etc.,  from  her  at  her  own  price.  In 
May,  1781,  Charles  Linnaeus  was  welcomed  in  London  by  the 
surviving  friends  and  correspondents  of  his  father,  especially 
by  Sir  John  Banks.  In  November,  1783,  the  young  Linnaeus 
died.  As  he  was  unmarried,  his  museum  and  library  reverted 
to  his  mother  and  sisters ; but  according  to  Swedish  law, 
the  State  had  a right  to  inherit  part  of  the  possessions  of  the 
deceased  if  he  held  a Professorship  in  a University.  The 
mother,  fearing  that  this  rule  might  take  effect,  instantly  fixed 
on  Sir  J.  Banks  as  the  most  likely  person  to  purchase  these 
relics  at  a high  price.  The  sale  was  hastened  for  fear  the  King 
of  Sweden,  who  was  on  his  travels,  should  oblige  the  heirs  to  dis- 
pose of  the  whole  at  a cheaper  rate  to  the  University  of  Upsala.14 

After  being  in  Edinburgh  nearly  two  years,  in  September, 
1783,  James  Smith  went  to  London  to  continue  his  medical 
studies  under  Dr.  Pitcairn,  in  the  school  of  which  Dr.  John 
Hunter  was  head.  But  his  passion  for  Natural  History  being 
paramount,  the  house  of  Sir  Joseph  Banks  was  more  attractive 
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to  him  than  any  other.  Smith  was  breakfasting  there  on 
December  23rd,  1783,  when  the  letter  from  Sweden  arrived, 
offering  to  Sir  Joseph  the  whole  collection  of  Linnean  books, 
manuscripts,  and  Natural  History  specimens  for  ^”1,000.  Sir 
Joseph  declined  to  become  the  purchaser,  but  strongly  urged 
James  Smith  to  acquire  the  treasure.1’  The  latter  persuaded  his 
father  to  advance  the  money,  and  in  1784  the  collections  wrere 
purchased  ; the  total  cost,  including  freight,  being  ^”1,088  5s.  Od. 

In  March,  1784,  the  father,  accompanied  by  his  son  John, 
went  to  London  to  enquire  for  himself  into  the  matter.  In 
April,  James  Smith  wrote  to  Messrs.  Woodward,  Bryant,  and 
Pitchford,  and  sent  messages  to  Messrs.  Crowre  and  Rose,  as 
he  thought  it  a piece  of  respect,  due  to  his  old  botanical  friends, 
to  inform  them  of  his  purchase  before  they  heard  of  it  by  other 
means.  “ I mentioned  particularly  that  my  medical  studies 
were  to  go  on  as  before  ” : he  intended  to  settle  as  a physician 
in  London,  and  to  read  lectures  on  Natural  History.6 

On  May  2nd  Mr.  Pitchford  sends  his  reply.  After  con- 
gratulations, he  says  : — Mr.  Woodward  was  here  this  week, 
and  acquainted  me  with  some  essential  particulars  not  men- 
tioned in  your  letter.  You  may  imagine  the  surprise  we  were 
all  in.  We  dined  at  Mr.  Crowe’s,  who  I imagine  will  talk  with 
you  a great  deal  about  it.  He  was  for  desiring  me  to  write  to 
you  immediately  to  beg  you  would  by  no  means  make  any 
agreement  as  to  the  disposal  of  your  purchase,  but  as  he  sets 
off  for  London  on  Monday,  May  the  3rd,  he  can  better  make 
you  acquainted  with  his  intentions  himself.  Poor  Mr.  Rose 
(who  has  lost  Mrs.  Rose)  commissioned  me  in  particular  to 
return  you  his  thanks  for  your  kind  remembrance  of  him.  . . . 
I shall  now  look  up  to  you  as  a second  Linnaeus,  and  without 
any  compliment  I think  you  highly  deserving  of  being  the 
possessor  of  such  remains.  . . , The  English  Botanist  will  now 
have  an  opportunity  of  knowing  what  natives  of  his  own 
country  are  in  the  Species  Plantarum,”6  a book  of  which 
Linnaeus  himself  had  said  “trivial  names  had  never  been 
heard  of  before  ; affixing  them  to  all  vegetables  was  like  putting 
a clapper  to  a bell ; Botany  acquired  new  life.” 39 
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J.  E.  Smith  hired  apartments  at  Paradise  Row,  Chelsea, 
and  the  Linnean  collections  were  conveyed  thither  as  soon  as 
they  were  landed  in  London  in  October,  1784.  During  the 
following  winter,  Sir  Joseph  Banks  and  Mr.  Solander  helped 
him  to  unpack  and  arrange  his  purchase,  and  together  they 
examined  the  herbarium.  Lady  Smith  says  that  “ the  love  of 
botany  was  the  charm  of  his  existence.”  6 

Let  us  ever  remember  with  pride  that  the  possessions  of 
Linnaeus  were  brought  to  England  by  a Norwich  man,  and 
purchased  with  Norwich  money. 

In  May,  1785,  Smith  was  admitted  a Fellow  of  the  Royal 
Society,  of  which  Sir  Joseph  Banks  was  then  President.  In 
June,  1786,  having  settled  his  treasures,  he  began  a European 
tour,  one  of  his  objects  being  to  take  the  degree  of  M.D.  at 
Ley  den. fJ 

I cannot  better  describe  the  foundation  of  the  Linnean 
Society  .than  by  quoting  Dr.  Jackson: — “Returning  in  the 
autumn  of  1787  from  a tour  abroad,  Smith  took  counsel  with 
his  friends,  and  resolved  to  establish  a society  under  the  name 
of  the  great  Swedish  naturalist.  There  was  already  a small 
society  in  London,  known  as  1 The  Natural  History  Society,’ 
which  did  not  publish  anything,  and  the  endeavour  of  Smith 
and  those  who  shared  his  views  was  to  set  on  foot  an  association 
with  wider  aims.  A meeting  was  called  for  26th  February, 
1788,  and  seven  persons  attended  the  summons  at  the  Marl- 
borough Coffee  House,  Great  Marlborough  Street.  Smith,  the 
youngest  of  the  company,  was  chosen  President,  and  delivered 
a discourse  on  the  ‘ Rise  and  Progress  of  Natural  History.’ 
The  Rev.  Dr.  Goodenough,  afterwards  Bishop  of  Carlisle,  was 
the  first  Treasurer,  and  Thomas  Marsham  was  the  first  Secre- 
tary. The  following  month,  18th  March,  the  Foundation- Roll 
of  the  Society  was  made  up  with  20  Fellows,  3 Honorary 
Members,  39  Foreign  Members,  and  11  Associates.”  1J  Local 
names  among  these  were: — Fellows:  James  Crowe,  Robert 
Stone,  and  T.  J.  Woodward.  Associates:  John  Pitchford 
(F.L.S.,  1797),  the  Rev.  Charles  Sutton,  Lilly  Wigg,  and  the 
Rev.  William  Kirby.1'* 
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According  to  Lady  Smith’s  account  (Vol.  I.,  p.  344),  Dr. 
Smith’s  discourse  on  the  “ Rise  and  Progress  of  Natural 
History”  was  delivered  “at  his  own  house  in  Great  Marl- 
borough Street,  on  the  8th  of  April,  1788,”  and  “ he  was  at  the 
same  time  appointed  President.”  Dr.  Smith  had  left  Chelsea 
early  in  1788.6 

Noticing  that  these  accounts  of  the  early  meetings  of  the 
Linnean  Society  did  not  agree,  I consulted  Dr.  Jackson.  He 
kindly  sent  me  (in  litt.)  the  following  statement : — “ You  have 
pointed  out  an  error,  which  I will  have  set  right  wdien  printing 
a new  issue  of  the  tract ; the  statement  was  derived  from  Dr. 
Carruthers’s  account  given  in  our  ‘ Proceedings,’  1887-8,  p.  36, 
and  is  so  drawn  as  to  mislead  the  reader.  The  facts  derived 
from  the  minutes  are  as  follows  : — The  first  meeting  ‘ of  the 
Fellows’  was  held  at  the  Marlborough  Coffee  House,  26th 
February,  1788,  seven  persons  being  present,  and  the  President 
(Smith),  Treasurer,  and  Secretary  were  chosen.  After  ordering 
the  books  required,  the  meeting  adjourned  to  March  18th,  ‘at  this 
place.’  At  that  meeting,  ‘ resolved  that  the  first  General 
Meeting  be  postponed  to  the  8th  of  April,  and  then  to  meet  at 
12,  Great  Marlborough  Street.  The  first  General  Meeting  was 
accordingly  held  on  that  date,  15  being  present,  and  ‘ the 
President  read  part  of  a Dissertation  on  the  History  of  the 
Science  of  Natural  History,  which  is  to  be  finished  at  the  next 
General  Meeting.’  Second  General  Meeting,  6th  May,  1788 — 
‘ The  President  finished  reading  the  paper  he  began  at  the  last 
meeting.’  Nineteen  were  present. 

“You  will  notice  the  distinction  between  the  ‘Fellows’ 
Meetings  and  the  ‘ General  ’ Meetings  ; very  confusing  without 
explanation. 

Fellows  only  met  26th  February,  1788. 

,,  „ „ 18th  March,  1788. 

The  Society  being  thus  constituted  : — - 

General  Meeting  (1st)  8th  April,  1788. 

,,  ,,  (2nd)  6th  May,  1788. 

Fortified  by  the  citations  given  from  our  early  minute  books, 
you  can  appreciate  the  statement  in  our  first  volume  of  Trans- 
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actions  in  the  matter  of  Smith’s  Discourse  : — ‘ Delivered  by  the 
President,  April  8th,  1788.’  No  mention  of  the  second  part 
being  given  in  May.  Lady  Smith’s  account  though  technically 
accurate,  does  not  exhibit  the  true  action  of  the  Society  as 
shown  in  its  preliminaries.” 

Dr.  James  Edward  Smith  continued  to  be  President  of  the 
Linnean  Society  until  his  death  in  1828.  On  the  recom- 
mendation of  Lord  Sidmouth,  he  was  knighted  on  July  28th, 
1814,  when  he  presented  a complete  series  of  the  Transactions 
of  the  Linnean  Society  to  the  Prince  Regent,  who  had  con- 
sented to  become  its  Patron.' 

James  Smith,  while  living  in  London,  frequently  visited 
William  Hudson  (1730-93),  apothecary,  at  Panton  street,  Hay- 
market.  Hudson  had  been  influenced  by  Benjamin  Stillingfleet 
(1702-71),  a Norfolk  man  educated  at  Norwich  Grammar 
School,  who,  when  staying  with  his  friend  Robert  Marsham  at 
Stratton  Strawless  in  1755,  had  written  “The  English  Calendar 
of  Flora,”  which  was  published  in  1761.  Stillingfleet  had 
“ greatly  advanced  his  (Hudson’s)  taste  and  information  in 
Natural  History,  directed  his  attention  to  the  writings  of 
Linnaeus,  and  given  his  mind  that  correct  and  scientific  turn 
which  caused  him  to  take  the  lead  as  a classical  English  botanist, 
and  induced  him  to  become  the  author  of  the  ‘ Flora  Anglica  ’ 
published  in  1762,  in  one  volume  8vo.”  15  This  book  was  “the 
first  true  attempt  to  set  forth  a British  flora  according  to  the 
system  and  nomenclature  of  Linnaeus.”  " The  Introduction  to 
“ Flora  Anglica  ” was  written  by  Stillingfleet. 

Hugh  Rose’s  herbarium  passed  into  the  possession  of  Sir 
James  Smith,  and  was  specially  valued  by  him  because  it  con- 
tained specimens  which  had  been  ‘ named  under  the  inspection 
of  Mr.  Hudson.” Unfortunately,  Smith  did  not  sufficiently 
value  the  original  labels  attached  to  the  specimens  which  he 
acquired.  Even  in  the  Linnaean  collection,  Smith  destroyed 
original  labels  and  replaced  them  by  those  of  his  own  writing. 
It  is  therefore  impossible  now  to  ascertain  which  specimens 
had  belonged  to  Mr.  Rose. 
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Smith  says,  “ In  my  young  time  this  circle  (of  Naturalists 
at  Norwich)  was  peculiarly  enriched  by  the  possession  of 
Mr.  Rose,  Mr.  Bryant,  and  Mr.  Pitchford,  three  names  well 
known  to  all  who  are  conversant  with  the  botany  of  Britain. 
They  were  often  favoured  with  the  society  of  the  learned  and 
amiable  Stillingfleet  and  the  correspondence  of  Hudson,  and 
they  may  all  together  be  considered  as  the  founders  of  Linnsean 
botany  in  England,  to  the  promulgation  of  which  the  publica- 
tions of  Rose,  Stillingfleet,  and  Hudson  have  contributed 
more  than  any  others  whatever-;  while  the  indefatigable, 
practical  labours  of  Mr.  Bryant  and  Mr.  Pitchford  were  daily 
enriching  the  science  with  new  discoveries.”  6 

The  Norwich  botanists  were  in  touch  with  the  Rev.  John 
Lightfoot  (1735-88),  author  of  “ Flora  Scotica,”  1777.  He 
corresponded  with  James  Crowe,  and  in  a letter  written  to 
James  Smith,  “ your  truly  affectionate  and  sincere  friend, 
J.  Lightfoot,”  says  “I  thank  you  much  for  your  kind  endeavour 
to  bring  Mr.  Pitchford  and  myself  together.”  '1'  In  Lightfoot’s 
copy  of  Dillenius’  Ray  preserved  at  Oxford  Botanical  Garden, 
there  are  many  MS.  records  of  Norfolk  plants  found  by 
Bryant  and  Crowe,  and  four  by  Pitchford  (teste  Mr.  G.  C. 
Druce  in  litt.).  Sir  James  Smith  says  of  Liparis  ( Malaxis) 
Loeselii,  “ the  late  Mr.  Pitchford,  who  first  met  with  this 
species  in  Norfolk,  exchanged  his  only  specimen  with  Mr. 
Lightfoot  for  above  sixty  of  the  rarest  British  plants.” 15 
Mr.  Pitchfoid  was  a frequent  correspondent  of  Mr.  Lightfoot 
and  Mr.  Hudson. 

Mr.  Rose  and  Mr.  Hudson  maintained  a correspondence  for 
nearly  thirty  years,  having  been  introduced  to  each  other  by 
Mr.  Pitchford  soon  after  the  publication  of  “Flora  Anglica  ” 
in  1762.  When  John  Pitchford  was  a student  of  physic  in 
London  he  had  made  the  acquaintance  of  Mr.  Hudson.  John 
Pitchford,  surgeon,  born  in  1737  (?),  settled  in  Norwich  in 
1769,  according  to  Sir  James  Smith;  but  already  he  had 
known  Mr.  Rose  for  some  years,  he  had  discovered  Holosteum 
umbellatum  in  Norwich  in  1765,  and  had  found  Liparis 
Loeselii  at  St.  Faiths  Newton  Bogs  in  1767. 
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Professor  G.  S.  Boulger  says  (in  litt.) : — I know  no  mention 
of  Pitchford  earlier  than  Rose’s  ‘ Elements  of  Botany  ’ re 
Holosteum  ; but  does  it  not  appear  probable  from  his  sending 
his  kind  regards  to  Dr.  Hope  through  J.  E.  Smith,  and  from 
his  succeeding  to  Rose’s  house,  that  he  may  have  studied  at 
Edinburgh  and  have  been  an  assistant  to  Rose  ? ” But  a similar 
message  was  sent  through  James  Smith  by  the  Rev.  H.  Bryant 
to  Dr.  Hope,  who  had  been  appointed  Professor  of  botany  at 
Edinburgh  in  1761  ; and  if  Pitchford  had  been  a student 
at  Edinburgh  I do  not  think  that  in  April,  1782,  he  would 
have  written  to  James  Smith  as  follows  : — “ Nor  can  I see 
that  the  competent  knowledge  of  botany,  which  you  say  is 
considered  at  Edinburgh  as  an  essential  part  of  medical 
education,  can  really  be  so  very  necessary.” 6 

Pitchford  was  already  a good  botanist  in  1769.  His 
favourite  genera  were  sedges  and  mints.  In  1790,  he 
writes  : — “ I am  somewhat  mint-mad,”  and  some  of  his  letters 
refer  to  little  else/1  Smith  says : — “ Mr.  Sole  and  Mr. 
Pitchford  were  pre-eminent  in  the  knowledge  of  the  various 
mints  ; we  merely  differed  as  to  some  of  them  being  species 
or  varieties,  and  my  peculiar  advantages  only  enabled  me  to 
correct  their  nomenclature.”  12 

The  following  unpublished  letter  is  the  property  of  the 
Norfolk  and  Norwich  Naturalists’  Society;  it  was  found  in 
T.  J.  Woodward’s  interleaved  copy  of  Hudson’s  “ Flora 
Anglica,”  ed.  ii .,  in  the  library  of  this  Society.  The  letter 
was  folded  in  eight,  and  across  the  backs  of  two  of  the 
sections  Woodward  has  written  a description  in  English  of 
Ophrys  muscifera.  When  he  received  this  letter,  Mr. 
Woodward  was  going  to  London,  accompanied  by  Mr.  Stone, 
to  have  his  first  sight  of  the  Linnaean  treasures,  and  Pitchford 
sends  him  a list  of  specimens  to  which  he  should  give  special 
attention.  Apparently  James  Crowe  had  Morison’s  “ Plantarum 
Historiae  . . . Oxoniensis  ” (1680),  mentioned  in  the  letter, 

and  Mr.  Pitchford  used  to  go  to  Lakenham  to  consult  the 
book 27 : — 
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“ Norwich,  March  4th,  1785. 


Dear  Sir, 

“ I reed  your  favour,  and  as  it  may  be  saving  you  some 
trouble  I have  made  out  a list  of  the  most  obvious  plants 
which  occur’d  in  the  Flora,  some  at  least  doubttul  & others 
which  one  would  be  glad  to  know  in  order  to  determine  the 
other  species  of  the  Genus.  As  I have  not  Syst.  Vegetab. 
there  may  be  many  emendations  which  I know  nothing  ab’t ; 
your  list  will  probably  contain  my  plants  & some  more  ; these 
you  may  please  to  insert  in  mine,  & at  your  leisure  mark  my 
list  off  by  yours.  I wou’d  not  meddle  with  the  Crypt,  class 
as  it  would  be  endless,  but  you'  will  doubtless  run  thro’  the 
more  obvious  part. 

I have  taken  the  liberty  to  trouble  you  with  a letter  to 
Mr.  Hudson  in  answer  to  his,  & have  enclosed  him  the  new 
Rubus  as  he  desired.  I have  mentioned  in  my  letter  to  him 
that  I did  not  know  whether  you  cou’d  call  upon  him  ; but  if 
you  chuse  to  do  it  I have  prepared  him  for  your  reception,  so 
do  as  you  like.  If  you  have  time  I think  I wou’d  see  him.  I 
am  sorry  I gave  you  unnecessary  trouble  abt.  the  Corrigiola. 
It  is  a new  English  genus  which  you  will  find  in  Sp.  PI.  388, 
& a (‘  pretty  ’ erased)  good  fig.  in  Hist.  Ox.  593,  sect.  5, 


tab.  29,  f.  I. 

“ If  you  see  Mr.  Hudson  endeavour  to  make  out  what  his 
Carex  inflata  is,  as  I am  pretty  sure  we  don’t  know  it. 
Gratnen  cyperoid  majus  prcecox,  &c.,  R.  Syn.  420,  which  he 
makes  a synonym  of  C.  Vesicar,  but  falsely  (as  the  b.  is  the 
true  one)  is  what  Mr.  Bryant  & we  all  call’d  Bottle  Carex , 
& so  it  is  as  to  the  shape  of  the  capsules,  but  it  certainly  is 
not  ye  plant  intended  in  FI.  Ang.  If  ours,  therefore,  is  not 
a variety  of  vesicaria  (to  which  I cannot  speak),  it  is  a 
nondescript,  likewise  what  his  Rumex  paludosus  is.  I have 
desired  him  to  send  me,  when  he  finds  them,  Anthemis  arvensis, 
Matricaria  inodora,  Rumex  paludosus,  & Carex  inflata. 

“ I do  not  find  in  Sp.  PI.  that  Linnaeus  makes  Chenop.  viride 
a variety  of  album,  but  it  may  be  altered  in  Syst.  Vegetab.  I 
once  more  wish  you  & Mr.  Stone  a good  journey,  & shall  be 
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glad  to  hear  from  you,  but  more  particularly  to  see  you  on 
your  return.  My  Wife  joins  me  in  best  respects  to  Mrs. 
Woodwd.  & yourself,  from  Dear  Sir, 

“ Yours  most  sincerely, 

“J.  PlTCHFORD. 

“There  is  one  omission  which,  if  you  have  time  & not  too 
much  trouble,  I cou'd  wish  you  to  execute.  A Mr.  Hingeston, 
an  Apothecary  in  considerable  business  in  partnership  with 
Mr.  DeVeine  in  Cheapside,  is  an  old  friend  of  mine.  I think 
I may  venture  to  say  he  will  be  glad  to  see  you  upon  my  acct. 
Of  him,  as  a matter  of  curiosity  only,  I cou’d  wish  you  to 
enquire,  how  easy  or  difficult  a matter  it  might  be,  or  otherwise 
upon  what  terms  might  a surgeon  & Apothecary  in  ye  Country 
get  into  partnership  in  a good  business  in  Town,  & whether 
there  now  is,  or  likely  to  be,  such  an  opening  ? There  is  like- 
wise another  acquaintance  of  mine,  a Mr.  Woodds,  an  eminent 
Apothecary  in  Old  Burlington  Street,  of  whom  the  same  might 
be  ask’d.  But  upon  second  thoughts,  if  either  of  these  shou’d 
be  the  least  troublesome,  I wish  you  wou’d  communicate  the 
matter  to  Mr.  Smith,  who  at  his  leisure  might,  & I daresay 
wou’d,  do  it.  If  you  should  be  desirous  to  see  Mr.  Alchorne 
at  the  Tower,  Mr.  Hmgeston  would  introduce  you. 

I have  enclosed  for  Mr.  Huds.,  together  with  the  Rubus, 
Carex  vesicaria,  & what  we  have  called  his  inflata.  If  you 
see  him  you’ll  hear  what  he  says  of  them.  My  Wife  has 
troubled  you  with  a letter  to  put  into  the  post  office,  as  likewise 
a parcel  for  Dr.  Savage’s  family,  who,  I am  very  sure,  wou’d 
be  very  glad  to  see  you.” 

On  his  return  to  Norwich,  Mr.  Woodward  showed  his  notes 
of  the  collections  to  Mr.  Pitchford,  “ who  is  surprised  at  some 
and  doubts  others  ; upon  the  whole  he  is  much  delighted,  but 
wishes  he  could  compare  Linnaeus’s  specimens  with  Ray’s, 
which  would  be  the  perfect  eclaircissment  of  English  botany  ; 
in  which  I perfectly  agree  with  him.”  Dr.  Smith  states  that 
“ though  an  admirer  of  Linnaeus,  he  (Pitchford)  was  always 
peculiarly  partial  to  Ray,  and  though  ever  so  well  acquainted 
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with  a plant  by  its  Linnasan  name,  he  would  never  rest  while 
any  obscurity  enveloped  it  in  the  works  of  Ray.”  18 

John  Pitchford  had  succeeded  Mr.  Rose  at  8,  Tombland,  but 
I am  unable  to  ascertain  how  long  he  was  a tenant  of  that 
house.  It  is  known  that  the  surgeon-botanist  was  residing  at 
26,  St.  Giles’  Broad  street,  in  1 802 2;  the  Salix  rubra,  of  which 
there  is  a specimen  labelled  “ Mr.  Pitchford’s  garden  ” in  Sir 
James  Smith’s  herbarium,  probably  grew  in  the  garden  of  the 
St.  Giles’  House.  Pitchford  must  have  been  there  as  early  as 
1795,  when  his  wife  was  buried  in  St.  Giles’  church. 

Mrs.  Pitchford,  who  died  on  July  31st,  1795,  aged  51,  was 
probably  connected  with  Wisbech,  for  on  Nov.  20th,  1795,  Mr. 
Woodward  writes  from  Bungay  to  Dr.  Smith  : — “Mr.  Pitchford 
has  been  at  Wisbech  to  sell  his  estate  ; he  met  with  a brother 
surgeon  there  who  has  found  some  good  things  in  that  country.”8' 
Perhaps  this  was  William  Skrimshire. 

On  December  22nd,  1803,  Mr.  Pitchford  died,  aged  66  years, 
and  was  buried  in  his  wife’s  grave  ; the  memorial  slab  on  the 
floor  of  St.  Giles’  church  is  reversed,  i.e.,  with  foot  toward  the 
West. 

Mr.  Pitchford  had  five  children.  The  eldest  son,  born  in 
1771,  was  named  John,  and  wa^  also  a Roman  Catholic;  there 
is  therefore  some  confusion  between  father  and  son.  John 
Pitchford,  junior,  was  a pupil  at  Norwich  Grammar  School 
when  Dr.  Parr  was  head-master  (1779-1786).  On  January 
24th,  1797,  the  son  accompanied  his  father  for  the  first  time  to 
see  the  Gurneys  at  Earlham.  He  was  then  working  in  a 
Norwich  laboratory.  In  1810  John  Pitchford,  surgeon,  was 
living  in  Snailgate  street,3  and  was  President  of  Norwich 
Public  Library  ; in  1811  he  Avas  a Guardian  of  the  Poor,  and 
in  1816  a member  of  the  Managing  Committee  of  the  Norwich 
Savings  Bank.  On  September  24th  of  that  year,  at  a public 
meeting  in  St.  Andrew’s  Hall  he  moved  for  a petition  to  the 
House  of  Commons  asking  for  the  greatest  possible  retrench- 
ment of  the  public  expenditure  and  a reform  in  the  Commons. 
In  the  early  period  of  the  French  Revolution  a periodical 
called  “ The  Cabinet  ” was  established  by  the  Whig  party  in 
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Norwich,  and  one  of  the  principal  contributors  to  it  was  John 
Pitchford — this  was  probably  the  father.  I cannot  discover 
which  of  the  two  Pitchfords  belonged  to  the  Hole  in  the  Wall” 
debating  club,  which  took  its  name  from  a Tavern  in  Wymer 
street  (St.  Andrew’s  Parish).  The  members  assembled  weekly 
in  the  evening,  among  them  Dr.  Frank  Sayers,  William  Taylor, 
and  Thomas  Amyot. 

Some  of  our  great  botanists,  like  Hooker  and  Lindley,  left 
their  native  city  when  they  reached  manhood  and  before  entering 
on  their  life-work.  Sir  James  Smith  returned  to  Norwich  to 
spend  the  last  thirty  years  of  his  life.  In  1796  he  married 
Pleasance  Reeve  of  Lowestoft.  She  was  a woman  of  striking 
beauty,  painted  as  a gipsy  by  Opie  in  1797.  Disliking  London 
she  persuaded  her  husband  to  move,  in  the  autumn  of  1796,  to 
29,  Surrey  street,  Norwich,  the  house  now  occupied  by  Mr. 
Blaxland. 

The  Smiths  brought  with  them  to  Norwich  the  Linnaean 
library,  herbarium,  and  collection  of  insects.  Smith  had  sold 
the  minerals  in  March,  1796  ; they  were  very  heavy  and  he  was 
not  so  much  interested  in  them.  They  were  put  up  to  public 
auction  in  113  lots,  but  only  realised  £l\  8s.  6d.,  and,  being 
purchased  by  several  people  were  dispersed.  The  seven-feet- 
wide  cabinet  with  more  than  sixty  drawers  was  sold  for  a 
guinea  (teste  Dr.  B.  D.  Jackson). 

A Norwich  man  and  Norwich  money  had  introduced  the 
possessions  of  Linnaeus  to  London  ; Lowestoft  influence  and 
Lowestoft  money  brought  them  to  Norwich.  And  here  they 
and  their  owner  were  visited  by  entomologists  and  botanists 
from  far  and  near.  Many  strange  plants  were  grown  in  the 
garden  behind  the  house,  and  Sir  James  Smith’s  library — the 
room  facing  the  street,  next  to  the  front  door — acquired  European 
fame.  Hans  Adolphus  Noehden,  of  Gottingen,  was  staying  at 
Yarmouth  in  1800,  and  came  to  Norwich  for  a day.  He  was 
escorted  by  Mr.  Pitchford,  whom  he  describes  as  “a  good  honest 
fellow  advanced  in  years,”  to  Dr.  Smith’s  house.  There  they 
dined,  and  then  inspected  the  Linnaean  museum,  especially  some 
of  the  plants.  60 
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The  following  extract  (first  published  in  the  “ Botanische 
Zeitung  ” for  1825)  is  from  a letter  by  Professor  Schultes,  of 
Landshut  in  Bohemia,  to  the  celebrated  naturalist,  Count 
Sternberg,  describing  a visit  to  Sir  J.  E.  Smith  in  1824  : — 
“ On  the  27th  of  August,  about  noon,  we  proceeded  in  the  mail 
coach  from  Ipswich  to  Norwich,  where,  by  a fortunate  circum- 
stance, we  accomplished  the  object  of  our  journey  thither.  Sir 
James  E.  Smith,  to  whom  we  made  this  pilgrimage,  had  just 
returned  home  from  the  country^,  and  was  on  the  point  of  again 
visiting  his  friends  when  we  called  on  him  at  his  beautiful 
house.  Our  joy  was  great  at  finding  this  most  respectable  man 
so  far  recovered  from  the  severe  illness  which  had  threatened 
his  life,  as  to  be  again  enabled  to  devote  his  leisure  hours  to  the 
amabilis  scientia.  He  was  then  employed  in  revising  some 
printed  sheets  of  the  third  edition  of  his  Introduction  to  the 
Study  of  Botany.  Sir  J.  E.  Smith  displayed  to  us  the  treasures 
of  his  collection  (in  reality  the  only  one  of  its  kind),  with  a 
courtesy  and  kindness  which  are  peculiar  to  great  and  well- 
educated  men  ; and  which  in  this  truly  noble  person  are 
heightened  by  such  charms  of  gentleness  and  affability  as  can- 
not fail  to  attract  to  him  most  forcibly  even  such  individuals 
as  have  but  once  enjoyed  the  privilege  of  his  society. 
The  books  of  Linnaeus,  with  their  margins  full  of  notes  in  the 
handwriting  of  the  immortal  Swede  ; many  valuable  MSS.  of 
his,  not  yet  published  ; the  Linnaean  herbarium,  in  the  same 
order  and  even  occupying  the  very  cases  which  had  contained  it 
at  Upsal  (little  as  the  old-fashioned  form  of  these  cabinets  cor- 
responds with  the  elegant  arrangement  of  Smith’s  museum)  ; 
the  collection  of  insects,  shells,  and  minerals,  which  had  belonged 
to  this  second  creator  of  Nature  ; all  these  are  arranged  and 
preserved  by  Sir  James  with  a scrupulous  care  which  almost 
borders  on  a kind  of  religious  veneration.  The  relics  of 
Mohammed  are  not  enshrined  with  more  devotion  in  the  Kaaba 
at  Mecca,  than  are  the  collections  of  Linnaeus  in  the  house  of 
Sir  J.  E.  Smith  at  Norwich. 

“ Besides  the  Linnaean  herbarium,  Sir  J.  E.  Smith  has 
a large  collection  of  plants  of  his  own  formation,  which  is 
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especially  rich  in  the  productions  of  New  Holland  and  Nepaul. 
The  worthy  Professor  Wallich  at  Calcutta,  whose  health  has 
lately  suffered  from  an  Indian  climate,  has  greatly  contributed 
towards  the  latter.  The  Linnaean  specimens,  as  well  as  Sir 
James’s  private  herbarium,  are  very  well  preserved  ; and  after 
the  old  plan,  which  is  now  seldom  followed  on  the  Continent, 
they  are  fastened  down  on  a folio  sheet  of  paper,  and  washed 
over  with  a solution  of  corrosive  sublimate.  Sir  James  has  also 
under  his  care  the  plants  of  Sibthorpe,  to  aid  him  in  the  pub- 
lication of  his  Flora  Grceca,  which  is  now  nearly  completed.  . . . 

“ I have  rarely  beheld  a more  noble  countenance  ; one 
indicative  of  such  candour,  simplicity,  and  kindness,  united  with 
so  much  clearness  of  intellect,  as  that  of  Sir  J.  E.  Smith  ; and 
the  expression  of  his  featuxes  will  never  be  obliterated  from 
my  memory.”  u 

This  account  of  the  treasures  at  29,  Surrey  street,  is  incorrect 
in  one  particular.  A pamphlet  now  in  possession  of  the  Linnean 
Society  is  styled  : — “ Linnaean  Cabinet  of  Minerals.  A Catalogue 
of  the  genuine  and  entire  Collection  of  the  late  celebrated 
Swedish  Naturalist,  Sir  Charles  Linne  . . . which  will  be 

sold  by  Mr.  King  ...  on  Tuesday,  March  1st,  1796,  and 
following  day,”  etc.  Dr.  B.  D.  Jackson  writes  (in  litt.)  : — 
“ P'rom  this  it  is  certain  that  Schultes’s  allusion  to  ‘ Minerals’ 
must  be  a mistake,  the  only  mineral  remaining  in  Smith’s  hands 
being  the  flint  and  steel  in  Linne’s  tinderbox.  which  did  not  pass 
to  us  with  the  natural  history  objects  and  library.  From  12, 
Marlborough  street,  at  the  top  of  Regent  street,  Smith  moved 
to  Hammersmith,  near  the  ‘Vine’  Nursery,  and  it  was  from 
that  place  he  moved  direct  to  Norwich  with  the  remainder  of 
the  Linnaean  collections  and  his  own.” 

Lady  Smith  says,  “Among  the  friends  whom  a love  of  botany 
procured  him,  must  be  mentioned  the  late  James  Crowe,  Esq., 
of  Lakenham,  to  whose  constant  attachment  and  friendship  Sir 
James  was  indebted  for  much  of  the  choicest  happiness  he 
enjoyed  in  his  subsequent  residence  in  his  native  town.”  b 

Almost  as  soon  as  he  began  to  study  under  Mr.  Rose,  James 
Smith  must  have  been  introduced  to  Mr.  James  Crowe  (1750- 
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1807),  younger  son  of  Alderman  William  Crowe  (1693  P-1778) 
and  Mary,  daughter  of  Charles  Mackerell.  The  Alderman  was 
Sheriff  of  Norwich  in  1741,  and  Mayor  in  1747  ; also  Captain 
of  the  Hon.  Artillery  Company.  His  portrait  painted  by 
Bardwell  hangs  in  Blackfriars’  Hall,  Norwich."6 

In  1771  James  Crowe  was  Sheriff  of  Norwich.  During  1774 
the  Mayor  died  in  office,  and  Crowe  accepted  the  Mayoralty  for 
the  remainder  of  the  year  ; and  again  m 1797-8  he  was  Mayor, 
when  Lord  Nelson  presented  to  the  city  the  sword  surrendered 
by  the  Spanish  admiral  at  the  battle  of  Cape  St.  Vincent. 
The  mural  monument  which  now  contains  the  sword  was  put 
up  in  the  council  chamber  of  the  Guildhall  in  May,  1806,  by 
the  Mayor  and  Corporation  “ in  order  to  its  being  preserved  as 
a Memento  of  the  event,  and  of  his  affection  for  his  native 
county.”  4 In  the  year  of  Sir  James  Smith’s  birth,  Lord 
Nelson  was  born  at  Burnham  Thorpe. 

James  Crowe’s  principal  residence  was  at  Lakenham,  near 
Norwich;  but  he  had  also  Holt  House  at  Ashwicken,  an 
adjoining  parish  to  East  Winch,  in  west  Norfolk.  Besides 
this,  he  owned  a considerable  part  of  the  parish  of  Saham 
Toney  near  Watton.  I am  indebted  to  Mr.  F.  C.  Newton  and 
Mr.  Fred  Robinson  for  particulars  of  this  estate.  In  the  award, 
in  1797,  of  the  Common  land  of  the  village  of  Saham,  James 
Crowe  received  1467  acres,  2 roods,  19  rods,  including  Saham 
mere,  in  compensation  for  his  rights  of  soil,  shackage  and 
sheepwalk  as  Lord  of  the  Manor  of  Saham  Toney.  Mr.  Crowe 
therefore  got  most  of  the  2,000  acres  then  enclosed,  including  a 
hundred  acres  of  woodland.  But  he  already  owned  all  the 
N.E.  end  of  the  parish,  a large  farm  in  the  southern  part,  and 
Boyce’s  farm  in  Ashill ; he  probably  owned  not  less  than 
2,500  acres  in  all.  This  estate  was  heavy  land  with  some  good 
farmhouses.  Here  was  the  happy  hunting  ground  for  wild 
plants  which  Dr.  Smith  delighted  to  visit — only  26  miles  from 
Norwich;  and  here  in  1804  James  Crowe  discovered  B minus 
triflorus — a grass  new  to  Britain.  Nearly  all  the  acts  of 
parliament  for  the  “ improving  and  drainage,  enclosure  and 
allotment  ” of  Marsh  and  Common  lands  in  Norfolk  came  into 
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force  during  the  lifetime  of  Sir  James  Smith.1,  The  whole  face 
of  the  county  was  rapidly  changing  to  the  detriment  and 
extinction  of  the  wild  flowers  ; just  as  now  the  making  of  golf 
links  destroys  many  a botanist’s  Paradise. 

The  extensive  property,  owned  by  James  Crowe,  at 
Lakenham,  was  bounded  on  the  east  by  the  River  Yare  : 
it  included  the  house  called  “ The  Grove,”  and  stretched 
westward  as  far  as  the  Ipswich  road.'11  Only  a mile  beyond 
the  city  wall  toward  the  south,  this  land  had  apparently  been 
used,  in  1665,  as  one  of  the  places  of  interment  for  victims  of 
the  Plague,  which  in  that  year  carried  off  2,251  inhabitants 
of  the  city.  In  1796,  labourers  employed  by  Mr.  Crowe, 
discovered  about  one  hundred  human  skeletons,  and  with  them 
a Norwich  tradesman’s  token  bearing  the  name  “ Charles 
Reeve,  1664.”  ‘ 

The  residence,  at  Old  Lakenham,  of  James  Crowe,  surgeon, 
was  a large  white  stuccoed  house,  situated  where  the  ground 
slopes  down  steeply  from  the  east  end  of  the  churchyard  to 
the  river.  The  garden  was  enclosed,  except  towards  the  river, 
by  a red  brick  wall,  the  principal  entrance  being  nearly  opposite 
the  steep  pathway  which  still  leads  up,  through  beautiful 
trees,  to  the  churchyard.  From  the  drawTing-room  windows 
of  Tuckswood  House  there  was  a pleasant  view  eastwards 
through  an  avenue  of  fine  beech,  wych  elm,  walnut,  and  horse 
chestnut  trees,  to  the  river  and  the  meadows  beyond  it.  On 
the  north  side  of  the  flower  garden  was  the  kitchen  garden, 
also  sloping  to  the  river  ; and  on  the  opposite  side  of  the  lane 
the  house,  which  is  now  “ Old  Lakenham  Post  office,”  formed 
part  of  the  stable,  and  the  barn  was  behind  it."  The  garden 
wras  remarkable  for  the  hothouse,  in  which  an  American  aloe 
blossomed  in  1793;  and  a special  feature  of  the  garden  was 
the  display  of  wild  orchis  plants,  which  Mr.  Crowe  had  been 
successful  in  transplanting. 

Dr.  Smith,  having  only  a small  garden  at  Surrey  street, 
used  to  grow  some  of  his  precious  plants  at  Lakenham.11  As 
early  as  1782  he  was  sending  seeds  and  plants  to  this  garden.'17 
In  the  summer  of  1781  Mr.  Crowe  and  T.  J.  Woodward 
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visited  the  north  of  England,  and  on  their  return  Mr.  Crowe 
brought  the  seed  of  Hieracium  maculatum,  Sm.  for  his 
garden,  and  the  plant  spreading  from  thence,  established 
itself  in  the  neighbourhood  of  Norwich.32 

In  January,  1782,  the  Rev.  H.  Bryant  wrote  from  Heydon 
to  James  Smith  : — “ Crowe  and  I have  made  good  use  of  our 
time,  and  have  found  a multitude  of  new  things,  many  of 
which  are  not  described.” 6 Crowe  also  had  the  advantage 
of  working  in  Norfolk  with  Mr.  James  Dickson,  of  whom 
Dr.  Smith  wrote  that  his  “ discoveries  have  undoubtedly  more 
copiously  enriched  the  British  Flora  than  those  of  any  other 
person  since  the  days  of  Ray  and  Dillenius.”  82 

Linnaeus,  in  his  “ Flora  Lapponica,”  was  the  first  botanist 
to  bestow  much  attention  on  the  Genus  Salix  ; English  authors 
knew  as  yet  little  about  it.  Crowe  had  studied  the  mosses, 
lichens,  fungi,  and  seaweeds,  but  finding  in  the  course  of  his 
agricultural  pursuits  that  people  who  used  willows  for  economic 
purposes,  such  as  the  making  of  hurdles,  were  often  hindered 
for  want  of  knowing  one  kind  from  another,  he  determined  to 
study  them  himself.10  For  many  years  he  took  cuttings  of 
willows  on  his  rides  about  Norfolk  and  Suffolk  wherever  he 
saw  them,  though  he  did  not  always  remember  the  exact 
habitat  of  each  specimen.  He  collected  every  wild  or 

cultivated  willow  he  could  possibly  obtain,  even  going  to 

Woburn  to  select  them.3'  These  he  proceeded  to  grow  near 
his  house  at  Lakenham  in  order  to  investigate  them  at  leisure. 
Each  specimen  was  labelled  alphabetically  or  by  number ; 
thus,  No.  12  was  Salix  Croweana,  letter  M.  was  S.  Smithiana, 
and  S.  Forbyana — “the  very  plant  sent  by  the  Rev.  Joseph 
Forby” — was  there.  Cuttings  12  or  14  inches  long  were 
placed,  one  foot  distant  from  plant  to  plant,  in  nursery 
beds,  avoiding  gravel  which  they  dislike  ; later,  transplanted 
to  moist  soil,  not  too  wet,  they  were  grown  all  over 
the  place — in  the  garden,  on  the  kitchen  garden  bank, 
on  the  barn  garden  bank,  and  in  the  copse.  Every 

season  there  came  up  abundance  of  seedling  willow 

plants  which  were  never  destroyed  till  their  species  were 
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determined,  and  the  immutability  of  each  verified  by  both 
botanists.  Smith  joined  so  keenly  in  the  study  that  the  “ Flora 
Britannica  ” and  “English  Botany”  contain  much  fuller 
descriptions  than  had  yet  appeared  of  British  willows.  More- 
over, the  postponement  of  Vol.  iii.  of  “ Flora  Britannica  ” 
had  enabled  Smith,  during  the  springs  of  1800  and  1801,  to 
more  fully  “ investigate  the  difficult  Genus  Salix,  which  I have 
already  written  twice  over,  and  in  which  the  work  will  be  more 
likely  to  merit  the  praise  of  labour  and  originality  than  perhaps 
in  any  other  part,  though  it  will  still  contain  only  an  imperfect 
sketch  of  the  subject.”  Sir  James  Smith  enumerated  141 
species  of  willows  in  Rees’  “ Cyclopaedia”  published  in  1819; 
this  number  was  mainly  due  to  his  researches  among  James 
Crowe’s  willows  at  Lakenham. 

Dr.  Smith  says  that  James  Crowe  was  “a  most  excellent 
British  Botanist”1’;  he  was  able  to  render  much  assistance  to 
Dr.  Smith  in  writing  various  parts  of  “ English  Botany.” 
Crowe’s  annotated  copy  of  Hudson’s  “ Flora  Anglica  ” (ed.  i.) 
is  preserved  in  the  library  of  the  Linnean  Society,  and  it 
contains  many  references  to  Norfolk. 

44  It  is  impossible  to  do  justice  to  James  Crowe  without 
realising  him  as  an  ardent  politician.  Being  a genuine  old 
English  Whig,  and  having  in  1770  married  Margaret,  daughter 
of  Dr.  John  Beevor,  of  Norwich,  he  displayed  much  activity 
in  the  Beevor  and  Hobart  contest  in  1786,  as  Chairman  of 
Sir  Thomas  Beevor’s  Norwich  supporters  at  the  Angel  in 
the  Market  Place  (site  of  the  present  Royal  Arcade).  The 
supporters  of  the  Hon.  Henry  Hobart  met  at  the  King’s  Head 
(site  of  Davey  Place).44 

James  Crowe  is  frequently  referred  to  in  the  weekly  issues 
of  the  “ New  Election  Budget,”  e.g. : — 

“To  my  cousin  of  Tuck’s  Wood,  I gratitude  owe, 
my  botanical  friend,  the  immaculate  Cr-we  ! ” 

The  Hobart  supporters  announce  among  the  portrait  gallery 
in  the  Election  Booth  to  be  erected  in  the  Market  Place : — 
“ To  the  left  of  the  mirrour  is  a lively  portrait  of  the 
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immaculate  C e,  designed  as  a speaking  figure  ; he  is 

represented  with  his  mouth  wide  open ; the  background  is  a 
pleasant  view  of  a botanical  garden ; behind  the  canvas  is 
placed  an  aparatus  to  pour  forth  noisy,  empty  sounds.” 
This  contrasts  with  the  verdict  of  his  own  party  : — 

“ J S C E. 

“ His  words  are  bonds,  his  oaths  are  oracles,  his  heart  as 
free  from  fraud  as  earth  from  heaven.” 8 

On  September  the  15th  the  contest  for  the  representation 
of  the  city  led  to  a riot,  which  Mr.  Smith  describes  to  his 
son  James,  who  was  then  in  Paris: — 

“ About  five  o’clock  it  began  to  be  assured  that  Mr.  Hobart 

had  a majority  upon  the  Poll About  six  o’clock  a fray 

began  at  the  chain  ” (across  the  Market-place)  “ amongst  the 
Stavesmen,  and  in  a little  time,  how  it  happened  we  cannot 
exactly  tell,  but  missile  weapons  began  to  be  made  use  of  . . . 
at  last,  the  pavement  was  pulled  up,  and  the  heaviest  stones 
flew  about  very  thick,  many  were  very  badly  wounded,  some 
laid  sprawling  and  senseless ; the  King’s  head  from  whence 
Bottles,  Bricks,  a Poker  and  a Knife  were  thrown,  was 
violently  assaulted,  not  a window  unbroken  and  the  walls  of 
the  house  much  batter’d ; at  last  the  Sherifs  interposed  and  the 
Riot  subsided  after  about  an  hour’s  continuance,  in  a very 

dreadful  manner several  were  carried  to  the  hospital 

who  were  among  the  worst,  and  the  Druggists’  and  Surgeons’ 
shops  about  the  Market  were  crowded  with  those  who  wanted 
plaisters,  happily  no  lives  were  lost  that  I hear  of”'17;  but  the 
election  was  afterwards  declared  void. 

Mr.  Crowe  took  some  time  to  recover  from  the  excitement, 
for  on  February  21st.  1788,  T.  J.  Woodward  writes  to  James 
Smith  : — “ I can  hardly  think  Crowe  could  have  any  illwish  to 
your  Father  in  respect  to  the  election,  and  he  seems  to  have 
estranged  himself  equally  from  us  all.  I have  not  seen  him 
more  than  a year,  and  I believe  Pitchford  very  rarely.”  61 

But  he  returned  again  to  public  work,  for  in  1802  James 
Crowe  was  on  the  Board  of  Management  of  the  Norfolk  and 
Norwich  Hospital  ; and  in  1805  Alderman  Crowe  was  one  of 
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the  magistrates  before  whom  a man  was  convicted  for  “working 
and  digging  in  his  garden,  and  openly  profaning  the  Sabbath.”7 

The  “Annual  Register  ” records  that  on  October  16th,  1804, 
“ a singular  escape  from  the  most  impending  danger,  happened 
to  James  Crow,  esqre.,  of  Lakenham,  Norfolk.  As  he  drove 
himself  through  Catton,  in  his  one  horse  carriage,  he  passed 
under  a tree  at  that  time  felling  ; the  tree  fell  upon  the  horse  in 
the  chaise,  and  instantaneously  killed  it,  without  Mr.  Crow’s  receiv- 
ing any,  the  slightest  injury  ! ” (Ann.  Reg.,  XLVI.,  p.  422). 

James  Crowe  died  on  January  26th,  1807,  in  the  57th  year 
of  his  age.  He  was  buried  in  a vault  in  the  church  of  his  own 
manor  at  Lakenham.  On  his  monument  in  the  sanctuary  of 
that  church  are  represented  a spray  of  Salix  Groweana  and  a 
branch  of  Crowea  Saligna.  The  male  plant  of  S.  Groweana 
having  been  discovered  at  Cranberry  Fen,  East  Winch,  by  Mr. 
Crowe,  Dr.  Smith  named  it  after  him.  Croxoea  Saligna , a 
New  Holland  plant,  was  so  named  to  commemorate  him  and 
his  love  for  willows. 

Crowe’s  epitaph  stated  that  “ His  excellent  understanding 
and  penetrating  judgment  applied  to  the  study  of  Mankind  and 
of  History  confirmed  him  in  principles  truly  worthy  of  a Briton 
and  a Man  ; the  same  talents  applied  to  the  study  of  Nature, 
more  especially  of  Botany,  were  ever  devoted  to  practical 
utility.” 

Writing  from  Norwich  on  February  4th,  1807,  to  Sir 
T.  G.  Cullum,  Smith  says  of  Crowe  : — “ I was  almost 
every  day  with  our  deceased  friend.  ...  I scarely  know  any 
friend  here  that  I should  miss  more  than  Mr.  Crowe.  No  one 
knew  the  good  parts  of  his  character  better  than  I,  and  what- 
ever faults  he  might  have,  he  was  a man  very  much  to  be 
loved  if  not  implicitly  imitated.  I certainly  never  knew  a 
better  head,  and  as  far  as  I was  concerned  with  him  he  has  for 
near  thirty  years  been  to  me  invariably  serviceable.”  i7 

In  the  introduction  to  the  “ Tracts  relating  to  Natural 
History,”  which  Smith  dedicated  to  James  Crowe  on  January  1st, 
1798,  Smith  says  : — “ I cannot  help  recurring  to  that  still  more 
early  period,  when  your  partial  encouragement  and  assistance 
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led  me  on  in  the  pursuit  of  our  favourite  science  . . . while 
with  pleasure  I now  revisit  the  haunts  of  my  youth  ...  it  is 
with  double  satisfaction  I recollect  and  gratefully  acknowledge 
how  much  of  my  earliest  progress  is  to  be  attributed  to  you.” 

Loudon  says  that  Smith  “ for  thirty  years  studied  the  willows 
in  Mr.  Crowe’s  garden  along  with  that  botanist  ” 11 ; this  is 
incorrect,  as  is  proved  in  “ English  Flora,”  Vol.  IV.,  p.  164,  by 
Smith’s  own  statement,  “ full  thirty  years  have  I laboured  at 
this  task,  ten  of  them  under  the  instructive  auspices  of  my 
late  friend  Mr.  Crowe.”  This  period  of  ten  years  is  proved 
by  Smith’s  herbarium  at  Burlington  House,  for  all  the 
specimens  of  willows  from  Crowe’s  garden  were  collected  in 
1800  or  later.  James  Crowe  had  been  his  friend  for  thirty 
years  till  1807,  but  the  “thirty  years”  here  quoted  were  those 
of  Smith’s  residence  in  Norwich  from  1796  till  his  death  in 
1828. 

In  “ The  New  Election  Budget,”  “ See’st  thou  a man  that 
is  hasty  in  his  words,”  refers  to  Mr.  Crowe."  T.  J.  Woodward 
had  formed  a similar  opinion  of  him  ; for  he  writes  from 
Bungay  on  April  23rd,  1785,  to  James  Smith: — “He  does 
not  like  anyone  should  make  a discovery  but  himself  as  you 
well  know  ...  I should  beg  to  be  excused  consulting  Crowe, 
as  he  is  so  unwilling  to  hear  any  difference  of  opinion  . . . 
Mr.  Crowe  says  he  knew  the  Arenaria  to  be  laricifolia,  and 
not  verna,  long  since.  Do  you  believe  this  ? ” To  appreciate 
the  full  effect  of  Crowe’s  arguments,  we  must  take  into  account 
his  “stentorian  voice.”8 

In  1808  Professor  W.  D.  Peck  writes  to  Dr.  Smith: — “I 
often  go  with  you  to  visit  the  Salicetum  of  your  late  friend 
Mr.  Crowe,  see  with  pleasure  the  stream  which  flows  by  it, 
adorned  with  Nymphcea ; visit  in  my  way  Verbascum 
pulverulentum,  and  collect  the  Scabious  in  passing  through 
the  churchyard.”  6 

After  Mr.  Crowe’s  death,  Dr.  and  Mrs.  Smith  continued 
the  friendship  with  Mrs.  Crowe;  and  in  August,  1811,  after 
one  of  Dr.  Smith’s  severe  illnesses,  they  were  the  guests  of 
Mrs.  Crowe  at  Lakenham,  instead  of  going  to  Lowestoft. 
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In  her  will,  dated  February  12th,  1828,  Mrs.  Crowe  appointed 
Sir  J.  E.  Smith  one  of  her  executors,  but  by  a codicil,  dated 
May  2nd,  1829,  she  nominated  her  daughters,  Mary  Brown  and 
Margaret  Trafford  Southwell,  in  the  place  of  Sir  J.  E.  Smith, 
deceased.44  Her  daughter  Anne  had  married  Mr.  Sparrow  and 
left  Norfolk.  Mrs.  Crowe  died  September  19th,  1829,  aged 
77  years.  Both  her  sons  had  died  young. 

Sir  James  Smith  reports  in  1819  that  “ his  living  collection 
of  Salices  is  still  carefully  preserved  ” 15 ; but,  in  1841,  Grigor 
says  that  only  two  specimens  of  Crowe’s  willows  remained  at 
Lakenham.  “ They  grow  beside  the  river  at  the  bottom  of  the 
garden,  and  are  still  in  vigorous  health.  One  of  them  ( Salix 
alba)  is  thirteen  feet  in  circumference  near  the  ground-  and  the 
other  (S.  Russelliana)  is  eight  feet  and  five  inches  in 
circumference,  and  47  feet  high.”5  Until  lately  (1914)  there 
were  two  weeping  willows  which  had  been  introduced  by  Sir 
James  Smith.  The  one  by  the  river  was  grown  from  a cutting 
off  the  tree  beneath  which  the  people  were  guillotined  in  the 
time  of  Lafayette  ; the  other,  near  the  house,  was  a descendant 
of  the  tree  which  grew  over  Napoleon’s  grave.11  Sir  James 
Smith  had  a Salix  babylonica  in  his  garden  at  29,  Surrey 
street,  but  I do  not  know  the  history  of  it. 

When  the  railway  line  at  Lakenham  was  made,  Tuck’s-wood 
House  was  being  used  as  a public-house,  and  in  the  garden 
behind  the  house  was  a menagerie  with  animals  in  cages.  The 
lower  boughs  were  removed  from  the  trees  in  the  avenue,  and 
there  are  still  nails  protruding  from  the  stems  of  the  trees  on 
which  cages  containing  birds  and  monkeys  were  hung ; the 
lawn  sloping  to  the  river  was  a tea  garden.  A few  years  later, 
the  house  was  pulled  down.  By-and-by  a red  brick  house  was 
erected  nearly  on  the  same  site,  and  is  known  as  Old  Lakenham 
Hall.41 

William  Withering  wrote  his  “ Botanical  Arrangement  of 
British  Plants  ” when  he  lived  at  Birmingham  and  Edgbaston  ; 
it  is  therefore  not  a Norfolk  book  ; but  it  is  impossible  to  over- 
look the  large  contribution  made  to  the  second  edition  (1787-93) 
by  Norfolk  and  Suffolk  botanists,  especially  James  Crowe, 
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T.  J.  Woodward  and  Robert  Stone.  At  that  time  the  two  last 
were  actually  residing  in  Suffolk,  but  they  lived  close  to  the 
boundary  of  the  county  and  studied  the  distribution  of  Norfolk 
plants,  and  later  they  both  resided  in  Norfolk.  In  the  summer 
of  1781,  Crowe  and  Woodward  had  made  a botanical  tour  in 
the  Northern  Counties  of  England,  and  together  they  recorded 
the  plants,  from  that  district,  which  in  the  second  edition  of 
Withering’s  “ Arrangement  ” stand  in  Woodward’s  name. 

Sir  James  Smith  called  Thomas  Jenkinson  Woodward  “ one 
of  the  best  English  botanists.”  He  was  born  at  Huntingdon 
on  March  6th,  1745,  and  was  educated  at  Eton  and  Clare 
College,  Cambridge.  He  came  to  live  on  the  southern  border 
of  Norfolk  about  1770,  and  before  1782  he  married  Miss 
Manning,  of  Bungay.  A lawyer  at  Bungay  in  Suffolk,  he  had 
a house  there,  and  also  a house  at  Ditchingham  in  Norfolk  till 
1784,  when  he  gave  up  both  these  residences  and  moved  to  a 
house  newly  built  in  Bungay. 

In  1782,  Woodward  spent  two  months  at  the  English  Lakes 
with  his  friend  Robert  Stone  ; and  in  July,  1785,  they  made  a 
botanical  excursion  to  the  Suffolk  coast.  Stone  (1751  ?— 1 829) 
resided  in  Bungay,  perhaps  even  in  the  Woodwards’  house,  for  at 
one  time  in  most  of  Woodward’s  letters  to  James  Smith  his  name 
is  coupled  with  Mrs.  Woodward’s  in  sending  messages."'  But 
after  May,  1791,  he  is  seldom  mentioned  in  letters,  and  in  April, 
1792,  he  wrote  to  Mr.  Woodward,  who  was  then  in  Bungay. 
Before  September,  1797,  Erythrcea  pulchella  was  “first  found 
at  Gorlestone  ” by  Robert  Stone 32 ; and  in  July,  1799,  H.  A. 
Noehden  visited  “a  botanist  named  Stone”  at  “Colston 
Village”  (Gorlestone)  and  had  “a  great  botanical  excursion” 
with  him,  seeing  many  rare  plants.”  Perhaps  this  was  the  Mr. 
Stone  who  built  the  first  dock  constructed  in  Southtown  ; it 
was  unsuccessful  and  was  filled  up.  About  1809  Robert  Stone 
moved  to  the  family  estate  at  Bedingham  Hall  in  Norfolk, 
4|  miles'  N.W.  of  Bungay.  Stone  had  a nearly  complete 
herbarium  of  British  plants.  Paying  special  attention  to  the  fungi, 
he  discovered  Hydnum  imbricatum  and  Lycoperdon  coliforme. 
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In  1793  T.  J.  Woodward  and  Dr.  Goodenough  published  in 
the  Linnaean  Transactions,  Vol.  III.,  “ Observations  on  the 
British  Fuci”  with  frequent  references  to  Cromer  and  Yarmouth.1" 
On  February  1st,  1802,  Dr.  Goodenough  writes  from  Windsor 
to  Dr.  Smith  “ What  is  Dawson  Turner  about  ? He  is  very 
often  applying  to  me.  I have  hinted  to  him  that  Woodward, 
his  neighbour,  knows  all  that  I do,  still  he  writes  to  me.  He 
talks  of  a work  on  Fuci.”  51 

At  the  end  of  1801,  or  quite  early  in  1802,  the  Woodwards 
removed  to  Walcot  Hall,  one  mile  north  of  Diss  in  Norfolk. 
Mrs.  Woodward  had  relatives  at  Diss.  He  writes  to  Dr. 
Smith  : — “ I think  you  will  allow  that  rambling  about  one’s 
own  fields  and  seeing  one’s  own  crops  growing  and  cattle 
grazing  is  pleasanter  than  lounging  about  the  streets  of 
Bungay.” 

He  continued  to  improve  the  Walcot  estate,  for  on  January 
16th,  1804,  he  orders  trees  to  be  sent  by  the  Diss  carrier  from 
Mackie’s  nursery  ground  outside  St.  Stephen’s  Gate  at  Norwich. 
Woodward  only  regrets  that  by  residing  at  Walcot  he  is  further 
from  Mr.  Turner  at  Yarmouth.  In  1811  he  writes: — “I  so 
seldom  see  Dawson  Turner  since  my  removal  from  Bungay.”  87 

During  the  scare  at  the  probability  of  a French  invasion, 
Volunteers  from  all  parts  of  Norfolk  took  turns  at  garrison 
duty  at  Yarmouth.  Mr.  Woodward  took  an  active  part  as 
Captain  of  the  Diss  Volunteer  Company  of  Infantry.  On 
December  22nd,  1803,  we  see  him  on  horseback  taking  his 
troop  to  Yarmouth  for  a fortnight’s  duty.  Being  very  wet 
weather  the  men  took  three  days  for  their  outward  march,  but 
in  frosty  weather  the  return  was  accomplished  in  two  days. 
He  writes  to  Dr.  Smith  “ I saw  a great  deal  of  Turner, 
spent  most  of  my  evenings  at  his  house,  and  those  of  the 
Turner  family,  and  a great  comfort  it  was,  and  the  more  so,  as 
not  a soul  except  the  Turner  family  took  any  notice  of  us, 
though  I as  well  as  Captain  Powell  of  the  Buckenhams,  who 
married  D.  Turner’s  sister,  was  known  to  all  the  Corporation 
and  many  others  in  the  place.  I must,  however,  except  Mrs. 
Manclarke  (who  is,  I believe,  known  to  you),  as  she  very 
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kindly  invited  us  to  her  house  more  than  once.  Turner  was 
very  busy  in  correcting  the  proof  sheets  of  his  Muscologia, 
which  is,  I suppose,  by  this  time  nearly  finished  printing,  but 
we  had  little  leisure  for  any  botanical  conversation,  as  Powell 
prohibited  it  of  an  evening,  and  all  the  rest  of  my  time  was 
employed  in  military  duties.  So  great  was  the  alarm  during 
the  latter  part  of  our  residence  in  Yarmouth  that  we  fully 
expected  orders  to  remain  in  quarters  there.”3' 

A few  days  later  the  several  Companies  of  Norfolk 
•f  -x  pun  ‘suoijBDBg  ojui  pauuoj  ojom  Aqunjuj  josiunjoyy 

Woodward  was  appointed  Lieutenant-Colonel  Commandant  of 
the  9th  Battalion.4 

In  1801  Dr.  Goodenough  had  written  from  Windsor  on 
October  17th  to  Dr.  Smith  : — “I  augur  from  the  arrival  of 
peace  at  last  (Oh,  that  it  may  last  !)  that  Natural  History  in 
particular  will  raise  its  head.  We  shall  meet  folks  whom  we 
have  not  seen  for  years,  and  of  course  shall  have  so  much  to 
tell  and  so  much  to  ask  that  we  shall  never  have  done.”37 
Owing  to  war,  England  was  cut  off  from  intercourse  with 
foreign  botanists,  but  beyond  this,  Smith  initiated  an  insular 
neglect  of  continental  work.  “ During  the  lifetime  of  Smith 
the  Linnaean  arrangement  was  stoutly  maintained,  and  any 
other  system  decried  by  him,  whilst  ownership  of  Linneus’s 
Herbarium  gave  weight  to  his  utterances.”  Jussieu’s  “ Genera 
Plantarum,”  published  in  1789,  is  “ the  virtual  foundation  of 
the  views  of  plant-classification  now  current.”34 

The  library  of  the  Norfolk  and  Norwich  Naturalists’  Society 
contains  Woodward’s  interleaved  copy  of  Hudson’s  “ Flora 
Anglica,”  ed.  ii.  (1778),  in  2 vols.  The  MS.  Notes  are 
undated,  but  I have  only  noticed  one  reference  to  his  estate 
at  Diss ; Ripton  near  Huntingdon  is  a frequent  habitat — 
Woodward  had  friends  there.  His  own  records  for  Yorkshire, 
Lancashire,  Westmoreland,  and  Cumberland  cover  his  trips  of 
1781-2,  and  many  references  to  Norfolk  and  Suffolk  localities 
re-appear  in  “The  Botanist’s  Guide”  (1805).  Besides  the 

Pitchford  letter  in  Woodward’s  book  there  are  some  M.S. 
Notes  by  Dr.  Jonathan  Stokes,  dated  Shrewsbury,  June  19th, 
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1787.  Dr.  Stokes  was  coadjutor  to  Dr.  Withering  in  the 
second  edition  of  “ The  Botanical  Arrangement,”  specially 
undertaking,  as  his  share  of  the  work,  to  verify  and  correct 
the  references. 

T.  J.  Woodward  died  at  Walcot  Hall  on  January  28th,  1820. 

In  April  each  year,  Dr.  and  Mrs.  Smith  went  to  London  for 
two  months,  so  that  he  might  deliver  lectures  in  Town,  and 
preside  at  the  Annual  Meeting  of  the  Linnean  Society  in  May. 
It  is  considered  that  he  was  wrong  thus  to  leave  the  govern- 
ment of  the  Society  during  the  remainder  of  the  year  to  vice- 
presidents  ; but  London’s  loss  was  a gain  for  Norwich. 

In  1799  Dr.  Smith  was  President  of  Norwich  Public  Library. 

Keen  to  promote  the  intellectual  welfare  of  those  around 
him,  he  attempted  to  establish  a botanical  garden  in  Norwich, 
on  the  same  lines  as  the  one  at  Bury.  He  missed  the  scien- 
tifically-arranged gardens  in  the  neighbourhood  of  London,  and 
he  especially  missed  the  experimental  part  of  Crowe’s  garden  at 
Lakenham.  But  the  difficulty  of  selecting  a plot  of  ground 
suitable  for  a botanical  garden,  the  expense  of  its  formation, 
and  the  still  heavier  cost  of  its  cultivation  upon  scientific 
principles,  entailed  the  necessity  of  a larger  annual  subscription 
than  many  were  willing  to  incur.  Though  Sir  James  offered 
monetary  help,  as  well  as  his  assistance  in  laying  out  and 
furnishing  the  garden,  and  giving  instructions  for  its  manage- 
ment, the  project  had  to  be  abandoned,  much  to  his  regret.10 

When  we,  as  members  of  the  Norfolk  and  Norwich 
Naturalists’  Society,  assemble  at  our  headquarters,  Norwich 
Castle  Museum — a prison  now  converted  into  the  centre  of 
the  intellectual  life  of  the  district — do  we  remember  that  the 
first  President  of  the  Norwich  Museum  was  Sir  James  Edward 
Smith,  of  Norwich? 

On  December  the  2nd,  1824,  at  a special  general  meeting 
of  the  Norfolk  and  Norwich  Literary  Institution,  which  had 
been  founded  October  8th,  1822,  a Special  Committee  was 
appointed  to  consider  a proposed  Museum.  A room  was  hired 
in  the  building  then  occupied  by  the  Literary  Institution,  in  a 
court  on  the  south  side  of  the  Haymarket,  on  the  site  of  the 
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present  Picture  House.  A circular  was  issued  asking  for 
donations  of  money  and  specimens.  Presentations  poured  in 
apace,  and  cases  were  ordered.  The  purchase  of  specimens 
began  on  January  5th,  1825,  and  on  May  9th  the  Museum  was 
opened  for  visitors.  ( Space  was  so  limited  that  the  first  annual 
meeting  had  to  be  held  at  the  Guildhall,  under  the  chairmanship 
of  Sir  James  Smith,  who  was  then  elected  the  first  President. 
In  the  autumn  of  1826  a second  room  was  hired  on  the  other 
side  of  the  court,  and  there,  on  December  5th,  1826,  the  second 
annual  meeting  was  held  under  the  same  President.  Owing  to 
bad  health,  this  was  the  last  general  meeting  of  the  Museum 
that  Sir  James  was  able  to  attend,  but  he  continued  to  be  its 
President  until  his  death  in  March,  1828."’ 

The  succeeding  Presidents  were  chosen  from  among  his 
friends,  viz.: — 1828-33,  Mr.  Dawson  Turner,  F.R.S.,  of 
Yarmouth;  and  1833-7,  the  Rev.  William  Kirby,  whose 
portrait  (formerly  the  property  of  the  Claydon  Book  Club) 
hangs  over  the  entrance  to  the  picture  gallery  in  this 
Museum.26  Dr.  James  Smith  annually  spent  a few  days  in 
Ipswich,  and  in  1791  the  Rev.  W.  Kirby  had  consulted  him 
and  T.  J.  Woodward  about  starting  a Museum  there,'"7  but  that 
Museum  was  not  opened  till  a short  time  before  Kirby’s  death 
in  1850. 

In  January,  1830,  Mr.  Dawson  Turner  proposed  that  the 
Committee  of  Norwich  Museum  should  consider  a plan  for 
the  publication  of  a Natural  History  of  the  County  of 
Norfolk,  a work  in  which  he  and  other  Yarmouth  Naturalists 
were  much  interested.  This  was  eventually  carried  into  effect 
many  years  later  in  the  Transactions  of  our  Norfolk  and 
Norwich  Naturalists’  Society,  founded  in  1869  86 ; and  has  been 
still  further  advanced  by  the  “ Flora  ” published  by  our  society 
this  year.85  The  “ Natural  History  of  Yarmouth,”  brought  out 
by  the  brothers  Paget  in  1834,  only  comprised  the  country 
within  a radius  of  ten  miles  from  that  town.21 

Sir  James  Smith’s  friendships  were  unaffected  by  differences 
of  religious  views.  He  and  Lady  Smith  were  Unitarians 
worshipping  at  the  Octagon  Chapel  ; John  Pitchford  was  a 
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Roman  Catholic  ; Henry  Bryant,  the  two  Forbys,  Charles 
Sutton,  and  William  Kirby  were  clergymen  of  the  Church  of 
England ; Mr.  Brightwell  early  united  himself  with  the 
Congregational  Church  at  the  Old  Meeting  House. 

The  front  doors  of  29  and  31,  Surrey  street,  are  under  the 
same  portico.  From  1818,  tili  his  death  in  1868,  Mr.  Thomas 
Brightwell  occupied  No.  31,  and  was  on  friendly  terms  with 
his  “ distinguished  and  courteous  neighbour.”  Some  of  the 
best  specimens  for  Mr.  Brightwell’s  microscopical  work  were 
obtained  from  an  old  brickyard  containing  a pond  within  a 
stone’s- throw  of  this  house.  For  many  years  he  corresponded 
with  the  Rev.  William  Kirby,  whom  he  once  visited  at  Barham. 
Interested  in  Entomology,  Mr.  Brightwell  purchased  with  his 
brother-in-law,  Mr.  Simon  Wilkin,  a collection  of  insects  from 
Sumatra.  These  were  inspected  by  Sir  James  Smith,  who  was 
greatly  pleased  with  many  of  them  ; indeed,  Mr.  Brightwell’s 
collection,  with  this  addition,  far  surpassed  that  department  of 
the  Linnean  one,  both  in  number  and  variety  of  species. 
Eventually  Mr.  Brightwell  presented  his  collection  of  insects 
to  the  Norwich  Museum,  to  whose  foundation  he  had  devoted 
much  time  and  attention.  In  1821,  he  was  introduced  by 
Sir  James  Smith  to  the  Linnean  Society  and  elected  a Fellow. 
He  did  not  contribute  to  the  Transactions  of  that  Society,  but 
sent  several  papers  to  the  Magazine  or  Annals  of  Natural 
History.  In  1822  he  visited  Professor  W.  J.  Hooker  in 
Glasgow.42 

The  Smiths  spent  part  of  each  summer  at  the  house  of  Lady 
Smith’s  father  at  Lowestoft,  Sir  James  going  annually  for  one 
week  in  August  to  Yarmouth  as  guest  of  Mr.  Dawson  Turner 
who  in  1823  refers  to  these  occasions  as  “periods  on  whose 
recurrence,  like  a schoolboy  for  his  holidays,  I used  to  reckon 
from  year  to  year.  ...  I used  to  mark  the  years  by  your 
visits.”  6 Sir  James  regarded  the  sojourn  at  Lowestoft  as  a 
holiday ; the  greater  part  of  his  botanical  works  were  written 
at  Surrey  street.  The  “Flora  Britannica  ” (1794-1804)  and 
the  volumes  of  “English  Botany”  (1790-1814)  were  begun 
during  his  London  period,  but  the  principal  part  of  the 
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manuscript  for  each  of  these  works  was  written  in  Norwich. 
Nearly  the.  whole  of  the  3,405  botanical  and  biographical 
articles  which  he  wrote  for  Rees’  “ Cyclopaedia  ” must  have 
been  Norwich  work,  also  the  “ Grammar  of  Botany  ” (1821), 
and  many  of  the  52  papers  that  he  published  in  the  Transactions 
of  the  Linnean  Society.* 

Lady  Smith  thus  describes  his  method  of  writing  : — “ He 
seldom  wrote  anything  more  than  once,  and  his  manuscript  was 
sent  to  the  press  as  it  came  from  his  hand,  without  any  material 
correction  or  interlineation,  in  a distinct  legible  character,  that 
appeared  more  like  a corrected  copy  than  a rough  draft. 
When  pressed  for  time,  he  frequently  wrote  most  to  his  own 
satisfaction.  Such  was  the  case  with  his  prefaces  and  dedica- 
tions ; always  delayed  till  the  volume  was  near  its  completion, 
and  then  hurried  by  his  printer,  he  generally  sat  down  after 
tea,  and  would  fairly  write  what  was  wanted,  without  pre- 
meditation or  doubt  about  its  plan,  as  he  would  have  written  a 
letter.”6 

In  Norwich,  specimens  of  Sir  James  Smith’s  handwriting 
may  be  seen: — (a)  At  the  Norfolk  and  Norwich  Library 
(Guildhall  Hill),  where  a copy  of  the  Fifth  Edition  of  “An 
Introduction  to  Physiological  and  Systematical  Botany  ” is 
inscribed:  “ Presented  to  the  Norfolk  and  Norwich  Literary 

Institution  by  the  Author,  April  28th,  1825  ” ; (b)  at  the  same 
Library  a short  note  in  his  handwriting  has  been  inserted  in 
“ English  Botany,”  vol.  18,  t.  1410,  attested  by  Mr.  Simon 
Wilkin,  the  first  librarian  of  the  Literary  Institution  ; (c)  the 
copy  of  “ English  Flora,”  ed.  i.,  now  in  Norwich  Public 
Library,  was  presented  by  the  Author  to  P.  M.  Martineau,  esqre., 
of  Bracondale  House,  and  vol.  iii.  contains  Sir  James  Smith’s 
autograph.  The  “English  Flora”  is  particularly  associated 
with  his  Norwich  home,  for  we  have  it  on  Lady  Smith’s 
authority  that  the  last  sheet  of  the  fourth  volume  was  received 
from  his  printer  on  the  very  day  on  which  his  fatal  illness 
began — he  was  out  for  a walk  on  the  Saturday,  and  died  two 


* This  is  by  no  means  a complete  list  of  Sir  J.  E.  Smith’s  Norwich  work,  but  the 
books  mentioned  were  exhibited  during  the  reading  of  this  address. 
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days  later,  March  17th,  1828.  He  was  interred  in  the  Reeve 
vault  in  the  churchyard  of  St.  Margaret's,  Lowestoft. 

When  Sir  James  Smith  died,  the  Linnean  treasures  were 
still  at  his  house  in  Surrey  street.  “ It  was  hoped  that  the 
President  would  bequeath  his  collections  to  the  society  which 
he  had  founded,  inasmuch  as  he  had  no  family.  By  his  will 
he  directed  that  his  collections,  with  certain  reservations, 
should  be  offered  to  the  society  for  /"5,000.  After  long 
consideration  the  society  was  about  to  decline  the  offer,  -when 
the  executor  reduced  his  terms  to  3,000  guineas,  which  offer 
was  accepted.*  The  purchase  was  effected  by  selling  the 
whole  of  the  invested  funds,  by  a subscription  of  £"1,193,  and 
by  raising  ,£"1,150  by  bonds  at  5 per  cent.  The  debt  thus 
created  acted  prejudicially  in  many  ways,  and  was  not  finally 
extinguished  till  1861  ; the  first  portion  of  the  present  invest- 
ments dates  from  1859,  when  £"300  of  Consols  were  bought. 
The  annual  rent  which  had  to  be  paid  also  diminished  the  sum 
available  for  scientific  purposes.”  It  was  not  till  1857  that  a 
suite  of  rooms,  now  occupied  by  the  Royal  Academy  of  Arts, 
was  granted  for  the  use  of  the  society,  rent  free.  In  1873  the 
society  moved  to  its  present  quarters  in  Burlington  House.12 

In  1832  Lady  Smith  edited  the  “ Memoir  and  Correspondence” 
of  the  late  Sir  James  Smith,  in  two  volumes.  She  was  assisted 
by  Mr.  Dawson  Turner,  F.R.S.,  in  the  selection  of  the  foreign 
letters  thus  published.  Of  the  5,000  letters  which  Sir  James 
had  preserved,  the  more  important  ones  were  bound  in  nineteen 
large  volumes,  and  two  years  later  (in  1857)  Lady  Smith 
presented  them,  together  with  a quantity  of  unbound  letters, 
to  the  Linnean  Society.  In  the  preface  to  Vol.  1 of  these 
MS.  letters,  she  says  : — “ A most  gratifying  testimony  to  the 
character  of  the  late  President  may  be  mentioned,  that  he 
never  lost  a friend  or  correspondent  of  any  value,  but  by 
death,  and  many  of  their  interchanges  of  friendship  were 
perpetuated  through  a long  series  of  years It  was 


*The  proceeds  of  the  sale  of  Sir  James  Smith’s  collections  were  left  to  his 
wife  for  her  life,  and  at  her  death  to  be  divided  among  his  nephews  and  nieces 
or  their  representatives.^ 
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happily  observed  by  one  of  them,  ‘ Surely  no  chemical  affinity 
is  stronger  than  that  of  congenial  minds,’  and  it  required 
indeed  the  force  of  such  an  attraction  to  keep  up  as  a 
relaxation  from  more  arduous  undertakings  a correspondence 
which  was  in  itself  no  inconsiderable  one.”  87 

After  Sir  James  Smith’s  death,  Lady  Smith  continued  to 
reside  at  29,  Surrey  street,  for  several  years.  She  was 
succeeded  in  that  house  by  my  grandfather,  Joseph  Geldart, 
and  to  the  many  strange  plants  growing  in  that  garden  may  be 
traced  my  father’s  first  interest  in  botany,  as  distinct  from 
gardening.  Lady  Smith  returned  to  live  with  her  brother, 
Mr.  James  Reeve,  at  Lowestoft : and  in  1849  she  moved  into 
a house  which  her  father  had  built  in  the  old  town  on  the  east 
side  of  the  High  street.  It  stands  back  a little  from  the  road, 
with  iron  railings  in  front,  and  on  the  seaward  side  of  the 
house  there  is  a beautiful  terraced  garden  sloping  down  to 
the  Denes.  At  this  house  Lady  Smith  died  on  the  3rd  of 
February,  1877,  at  the  age  of  103  years  and  eight  months.11 

We  must  now  consider  some  of  Sir  James  Smith’s  friends  in 
West  Norfolk,  and  at  Yarmouth. 

For  more  than  one  hundred  years  (1723-1825)  the  valuable 
living  of  Fincham  was  in  the  hands  of  the  For  by  family.  The 
Rev.  Joseph  Forby  was  presented  to  the  living  by  his  father, 
Mr.  Thomas  Forby,  in  1723.  He  died  in  1744,  and  was 
succeeded  by  William  Harvey,  who  married  his  widow,  Martha 
Forby,  and  died  in  1787.  The  next  incumbent  was  Joseph, 
son  of  the  aforesaid  Joseph  Forby  ; he  married  Constance 
Harvey,  and  died  without  issue  on  April  25th,  1799,  aged  65 
years.19  He  was  the  discoverer  of  Salix  Forbyana,  a fine 
basket  osier,  which  was  so  named  by  Dr.  Smith  to  commemorate 
Joseph  as  well  as  Robert  Forby.1’  Mr.  A.  Young  states  that 
Mr.  (Joseph)  Forby  knew  well  the  value  of  osier  plantations 
for  various  purposes.  “ Osiers  planted  in  small  spots,  and 
along  some  of  his  hedges,  furnished  him  with  hurdle-stuff 
enough  to  make  many  dozens  every  year,  so  that  he  supplied 
himself  entirely  with  that  article,  as  well  as  with  a profusion  of 
all  sorts  of  baskets,  especially  one  kind  that  he  used  for  moving 
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cabbage-plants,  for  which  purpose  they  were  much  better  than 
tumbling  the  plants  loose  in  a cart.  The  common  osier  he  cut 
for  this  purpose  at  three  years,  and  that  with  yellow  bark  at 
four.”  15 

Joseph  Forby  was  succeeded  at  Fincham  by  the  Rev.  Robert 
Forby,  his  nephew,  not  his  “brother”  as  stated  by  Sir  James 
Smith;  for  Robert  was  son  of  Thomas  Forby,  of  Stoke  Ferry, 
and  grandson  of  the  first  Joseph.  He  was  born  at  Stoke  Ferry  in 
1759,  and  his  references  to  “ Stoke”  are  to  this  place,  and  not 
to  Stoke  Holy  Cross,  near  Norwich.  He  was  educated  at 
Lynn  Grammar  School  and  at  Caius  College,  Cambridge.  He 
graduated  M.A.  in  1784,  and  was  elected  F.L.S.  in  1798. 
He  was  vicar  of  Horningtoft,  but  resided  at  Barton  Bendish, 
where  he  took  pupils.13  Among  them,  from  1790-3,  was 
Dawson  Turner,  who  states  that  “to  botany  he  was  more 
particularly  attached  during  the  time  which  I spent  with  him  ; 
and  it  was  no  less  my  pleasure  and  my  pride  to  accompany  him 
in  his  botanical  rambles,  than  it  is  at  present  to  acknowdedge 
that  I am  indebted  to  his  precepts  and  example  for  any  pro- 
ficiency which  I may  have  myself  made  in  this  delightful 
pursuit.” 2"  Dawson  Turner’s  own  West  Norfolk  records  in 
the  “ Botanist’s  Guide”  (1805)  may  be  traced  to  his  residence 
as  a pupil  at  Barton  Bendish ; he  was  also  interested  in  Forby’s 
preparation  for  the  “ Vocabulary  of  East  Anglia,”  wh(ch  con- 
tains several  Norfolk  names  of  plants. 

In  1797,  the  number  of  pupils  caused  Robert  Forby  to  move 
to  a larger  house  at  Wereham.  About  this  time  he  writes : — 
“ Be  it  known  that  I feel  myself  more  eager  and  alert  about 
botany  now  than  I have  ever  done.  Almost  every  day  since 
my  return  home  I have  done  something.  Do  not,  however, 
suppose  I have  done  much,  and  am  speedily  coming  forth  to 
immortalize  myself  by  new  discoveries.  Remember  how  miser- 
ably low  my  collection  is,  even  in  common  plants,  and  in  what 
confusion.  I have  stumped  into  that  exquisite  spot  Shouldham 

Common,  and  made  discoveries : none,  indeed,  extremely 
,, 20 

rare. 

On  the  death  of  the  Rev.  Joseph  Forby  in  1799  he  was 
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succeeded  by  his  nephew  Robert,  for  the  presentation  to  the 
living  of  Fincham  was  in  the  hands  of  the  Forbv  family  ; but 
Robert  did  not  prove  to  Fincham  till  1801.  In  1804  his  sight 
began  to  fail,  and  this  disqualifying  him  for  botany,  he  took  up 
the  study  of  architectural  antiquities. 

'The  portrait  of  the  Rev.  Robert  Forby,  which  hangs  in  the 
picture  gallery  at  Norwich  Castle,  was  presented  from  Mr. 
Dawson  Turner’s  library  in  1858  ; on  the  back  of  it  is  written 
“ My  old  Tutor,  painted  about  1800.”  The  artist  is  unknown.26 
Robert  Forby  was  “ a man  of  letters,  strong  mind,  and  brusque 
manners.”  19  Dawson  Turner  calls  him  “ a clergyman  of  the 
old  school,  sedulously  employed  in  the  education  of  youth,  and 
an  active  magistrate.”  He  was  a J.P.,  Deputy- Lieutenant, 
and  Commissioner  of  the  Land  Tax.  He  died  at  Fincham  on 
December  20th,  1825,  fainting  in  his  bath  and  being  suffocated 
in  the  water.20 

While  residing  at  Wereham,  Robert  Forby  had  been  visited 
by  the  Rev.  William  and  Mrs.  Kirby,  who  were  driving  from 
Barham,  near  Ipswich,  via  Lynn,  Castle  Rising,  and 
Dersingham,  to  spend  a holiday  with  his  sister  and  her 
husband,  the  Rev.  Charles  Sutton,  who  lived  in  a cottage  at 
Holme-next-the-Sea.lb  Dr.  Sutton,  born  in  Norwich  6th  March, 
1756,  had  studied  at  Norwich  Grammar  School  and  St.  John’s 


Fellow;  D.D.  1806.  Previously  Curate  of  Elmsett  in  Suffolk, 
in  1788  he  was  instituted  Perpetual  Curate  of  St.  George 
Tombland  ; he  became  in  1793  incumbent  of  Alburgh  (three 
miles  north  of  Harleston),  and  in  1794  Rector  of  Holme  and 
Vicar  of  Thornham. 

Botanically  a pupil  of  John  Pitchford,  the  Roman  Catholic 
surgeon  resident  in  St.  George’s  parish,  Sutton  “ first  observed 
and  well  ascertained  ” Orobanche  elatior,  and  in  Vol.  IV. 
(1798)  of  the  Linnean  Transactions,  published  a “Monograph 
of  the  Orobanche,”  with  special  reference  to  Norfolk  specimens. 

In  1824  Dr.  Sutton  was  on  the  committee  appointed  by  the 
Hospital  Board  to  consider  arrangements  for  Norwich  Musical 


Cambridge,  where  he  was  tenth  Wrangler  and  a 


* See  Illustration. 
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Festival,  and  was  a member  of  the  committee  and  auditor  of 
the  Norfolk  and  Norwich  Horticultural  Society  when  its  first 
exhibition  was  held  at  the  Swan  Hotel  (St.  Peter’s)  on 
November  25th,  1829.”  10 

Making  an  extended  tour,  the  Kirbys  put  up  at  a public- 
house  close  to  the  sea  in  Lower  Sheringham,  and  with  Mr. 
Sutton  explore  the  cliffs,  finding  Orobanche  ccerulea  and 
Medicago  falcata }" 

In  1797  the  Rev.  William  Kirby,  making  an  entomological 
excursion  with  Mr.  Thomas  Marsham  (first  Secretary  of  the 
Linnean  Society),  visited  his  brother-in-law,  Dr.  Sutton,  then 
living  at  197,  King  street,  Norwich.  "July  12th,  we  breakfast 
and  spend  the  morning  with  Dr.  Smith  and  examine  the 
Linnean  Apes  (Bees).  The  Smiths  dine  with  us;  in  the 
evening  we  go  to  Thorpe  by  water.  July  13,  engage  in  a 
botanical  expedition  to  Newton  St.  Faith’s  ; our  party  con- 
sisted of  Dr.  Smith,  Mr.  Marsham,  Mr.  Pitchford,  Mr.  Foster, 
,:Mr.  Weston,  junr.,  Mr.  Sutton,  and  myself.  The  plants  we 
gathered  were  numerous,  and  many  rare  ; Polypodium 
Oreopteris,  P.  Filix  mas,  Osmunda  spicant,  Bryum  glaucum, 
Satyrium  viridc,  Serapias  palustris,  Orchis  conopsea, 
Carex  vesicaria,  C.  limosa,  C.  hirta,  Linum  radiola,  Peplis 
portula,  Comarum  palustre,  Menyanthes  trifoliata,  Gentiana 
pneumonanthe,  Alisma  ranunculoides,  Tilleea  muscosa,  etc. 
We  return  in  the  evening  after  having  been  consulted  by 
the  villagers  as  learned  doctors.”  18 

In  “ Makers  of  British  Botany,  ” Professor  F.  O.  Bower 
says,  “ It  is  the  boys  who  are  touched  with  the  love  of  organic 
nature  from  their  earliest  years,  who  grub  about  hedgerows  and 
roads,  and  by  a sort  of  second  sight  appear  to  know  instinc- 
tively, as  personal  friends,  the  things  of  the  open  country,  who 
provide  the  material  from  which  our  little  band  of  workers  may 
best  be  recruited.  Such  a boy  was  Sir  William  Jackson 

*Mr.  Charles  Weslou,  of  Thorpe  House,  near  Norwich,  married  Esther  Anne, 
Sir  James  Smith’s  youngest  sister. « 
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Hooker,”  born  on  July  6th,  1785,  in  St.  Saviour’s  parish, 
Norwich.29 

His  father  was  Joseph  Hooker,  a native  of  Exeter,  where  he 
had  been  a confidential  clerk  in  the  house  of  Baring  Brothers, 
wool-staplers.31  From  him  William  inherited  his  love  for 
gardening,  and  it  is  to  his  early  life  in  the  neighbourhood  of 
Norwich — the  City  of  Gardens — that  we  trace  his  positions  as 
Developer  of  Glasgow  Botanic  Garden  (1820-41)  and  Director 
of  Kew  Gardens  (1841-65).  According  to  Grigor,  near  the 
northern  end  of  Costessey  village,  opposite  the  garden  of  Mr. 
John  Culley,  was  “ the  spot  where  Hooker  made  his  first 
essay  in  the  arrangement  of  plants  under  the  Linnean  system. 
Though  it  has  long  run  wild  (in  1841),  some  individuals  may 
yet  be  traced  which  formed  a part  of  this  interesting  col- 
lection.”9 I cannot  find  any  other  reference  to  W.  J.  Hooker’s 
garden  at  Costessey,  and  apparently  his  son  knew  nothing  of 
it.31  It  is  possible  that  there  is  some  confusion  with  the 
private  botanic  garden  of  Simon  Wilkin,  who  married  Mr. 
John  Culley’s  daughter  Emma,  and  was  brother-in-law  to  Mr. 
Thomas  Brightwell  ? 

Though  W.  J.  Hooker  was  a keen  student  of  entomology, 
and  became  an  intimate  friend  of  Kirby  and  Spence,  Dr.  James 
Smith  advised  that  young  Hooker  should  devote  himself  to 
botany.  At  the  age  of  twenty  he  was  well  versed  in  the 
flowering  plants,  mosses,  hepaticse,  lichens,  and  fresh-water 
algae,  of  his  native  county.  He  discovered  in  December, 
1805,  in  a wood  at  Sprowston,  Buxbaumia  aphylla,  a moss 
new  to  Britain ; of  this  he  took  specimens  to  his  friend,  Dr. 
James  Smith,  who  recommended  him  to  send  some  to  Mr. 
Dawson  Turner.  Hooker  immediately  received  an  invitation 
from  Mr.  Turner  to  visit  him  at  Yarmouth,  and  the  tiny  moss 
was  thus  the  means  of  his  first  introduction  to  his  future  wife. 

In  1806  Hooker  made  a botanical  tour  in  Scotland  with 

* Since  this  was  written,  Mr.  W.  A.  Nicholson  received  a letter  from  Miss 
M.  J.  Wilkin  stating  that  " My  father,  Mr.  Simon  Wilkin,  while  he  resided  in  the 
Mill-house  at  Cossey,  had  a portion  of  the  gardens  laid  out  as  an  experimental 
botanical  garden.  His  friend  Mr.  Wm.  J.  Hooker— afterwards  Sir  . J.  Hooker, 
of  Kew  Gardens— visited  him  frequently  at  Cossey.  and  together  they  planned  the 
garden  and  superintended  it,  with  the  deepest  interest.” 


president’s  address. 


685 


Mr.  and  Mrs.  Dawson  Turner,  and  in  1807  Turner  and  Hooker 
met  N.  J.  Winch  at  the  English  Lakes. 

At  the  age  of  21  Hooker  was  admitted  to  the  Linnean 
Society,  and  in  1808  Dr.  Smith  dedicated  to  him  the  new 
Genus  Hookeria.  William  Hooker  contributed  largely  to 
Sowerby’s  “ English  Botany.” 

The  mother  of  W.  J.  Hooker  was  a daughter  of  James 
Vincent,  of  Norwich,  a worsted  manufacturer,  grandfather  of 
George  Vincent,  1 one  of  the  most  talented  of  the  Norwich 
painters,  whose  portrait  by  Clover  hangs  in  the  picture  gallery 
at  Norwich  Castle.2'  In  the  illustrations  made  from  William 
Hooker’s  drawings,  we  see  the  genius  of  the  Norwich  School 
of  Painters  applied  to  scientific  rather  than  to  pictorial  work. 
Nothing  can  be  finer  than  Hooker’s  illustrations  for  Dawson 
Turner’s  “Fuci”  (1808-19),  and  the  drawings  for  his  own 
“British  Jungermanniae,”  begun  in  1806.  In  1808  Dr.  Smith 
lent  him  his  specimens  and  the  whole  Linnean  collection  of 
Jungermannice  for  study.  The  first  number  of  “ British 
Jungermanniae  ” was  published  in  May,  1812,  though  No.  22 
was  not  printed  till  1816.  The  price  of  the  whole  work  was 
£S  9s.  6d.,  and  besides  the  quarto  edition  a few  copies  of  folio 
size  were  issued.  '2  The  book  was  printed  by  Keymer,  of 
Yarmouth,  and  dedicated  to  Mr.  Dawson  Turner,  whose  eldest 
daughter  he  married  in  1815,  when  he  finally  left  Norfolk  and 
settled  at  Halesworth  in  Suffolk. 

Referring  to  Great  Yarmouth,  James  Paget  tells  us  that 
previous  to  1834,  “ probably  no  neighbourhood  has  been  so 
completely  investigated  as  this,  which  has  had  the  good  fortune 
to  have  been  for  nearly  a century  the  constant  stage  for  the 
action  of  some  enquiring  mind.  Long  ago  Dr.  Sims,  Dr.  Aikin, 
and  Joseph  Sparshall  were  engaged  in  the  observation  of  our 
plants  by  the  feeble  light  which  the  science  then,  comparatively 
speaking,  in  its  infancy,  afforded  them.”  21  Joseph  Sparshall 
was  a grocer,  and  in  1767  he  had  a shop  at  the  corner  of  one 
of  the  Rows  facing  the  Market  Place.22 

John  Aikin,  M.D.  (1747-1822)  was  the  youngest  child  and 
only  son  of  the  Rev.  John  Aikin,  D.D.,  a Dissenting  minister  at 
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Kibworth  in  Leicestershire.  He  studied  medicine  in  London 
and  Edinburgh,  and  practised  in  several  places.  On  returning 
from  taking  the  degree  of  M.D.  at  Leyden,  he  settled  at  Yar- 
mouth.22 His  daughter  Lucy  Aikin,  born  in  1781,  thus  relates 
the  journey  : — -“  I had  just  completed  my  third  year  when  my 
father  decided  on  a removal  from  Warrington  to  Yarmouth  in 
Norfolk.  My  grandmother,  her  maid,  my  little  brother,  and 
myself  were  packed  in  a post-chaise  ; my  father  accompanied 
us  on  horseback.  It  was  Christmas  week,  the  snow  deep  on  the 
ground  ; the  whole  distance  was  240  miles  across  the  country, 
and  we  were  six  days  in  accomplishing  it.  The  last  night  we 
arrived  at  my  aunt’s,  Mrs.  Barbauld's  house  at  Palgrave,  where 
my  grandmother  remained  behind  ; she  died  in  a few  days  of 
the  cold  and  fatigue  of  the  journey.”40 

Dr.  Aikin  stayed  in  Yarmouth  a year,  and  then  removed  to 
London.  Scarcely  had  he  begun  to  practice  there  w'hen  he 
accepted  an  invitation  to  return  to  Yarmouth.  In  1786  he 
purchased  the  Cotman  House  at  the  north-west  corner  of  Row 
94,  which  leads  from  King  Street  to  Dene  Side.22 

His  daughter  says  of  the  sojourn  at  Yarmouth  : — “ The 
arrival  of  a new  physician,  already  a writer  of  some  distinction, 
of  polished  and  unaffected  manners,  and  endowed  with  powers 
and  with  tact  which  rendered  his  conversation  attractive  and 
acceptable  to  all,  was  an  event  of  no  small  importance  in  the 
town  of  Yarmouth.  . . . He  was  an  admirable  observer  of 
nature— not  a plant,  not  a bird,  not  a wild  animal  escaped  him  ; 
he  knew  them  all,  and  taught  his  children  to  know  and  love 
them  too.”  40  Such  then  was  the  author  of  the  “Calendar  of 
Nature  ” and  of  “ The  Woodland  Companion.” 

Dr.  Aikin  returned  to  London  in  1792,  but  in  1797  failing  health 
obliged  him  to  abandon  his  profession.  He  retired  to  Stoke 
Newington,  residing  in  Church  street  at  what  is  now  St.  Mary’s 
Mission  House,  with  Mrs.  Aikin  and  his  daughter  Lucy  ; Mrs. 
Barbauld  occupying  the  opposite  house,  now  Uffell’s  shop.  In 
November  1819,  when  Sir  James  Smith  was  staying  at  the 
Old  Hummums,  Covent  Garden,  he  wrote  : — “On  Thursday  1 
walked  to  Stoke  Newington.  Poor  Dr.  Aikin  knew  me  and 
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was  very  cordial,  but  he  is  restless  and  soon  loses  recollection. 
Mrs.  and  Miss  Aikin  and  Mrs.  Barbauld  I found  all  very  well.” 

In  1818  we  are  told  that  “the  Norwich  people  mostly 
frequent  Yarmouth,  which  is  a gay,  lively  place — the  Margate 
of  Norfolk.”  3'  One  of  the  glories  of  Yarmouth  was  its  quay, 
which  at  that  time  had  the  credit  of  being,  writh  one  exception, 
the  longest  and  handsomest  in  Europe.  On  the  Quay,  at  the 
Bank  House,  facing  the  river,  resided  Dawson  Turner  ; and 
in  a large  house  at  the  seaward  end  of  the  Quay  was  born 
James  Paget,  the  centenary  of  whose  birth  we  have  just  been 
celebrating,  for  he  was  an  Honorary  Member  of  the  Norfolk 
and  Norwich  Naturalists’  Society. 

The  Bank  House  became  a renowned  centre  and  meeting- 
place  for  the  leaders  of  scientific  and  artistic  life  in  England. 
Here  probably  James  Smith  met  Lilly  Wigg'  for  the  first 
time,  in  1793.  On  July  20th,  he  writes  to  T.  J.  Woodward  : — - 
“We  have  been  at  Yarmouth,  and  I have  seen  the  Puritanic 
brown  locks  of  Mr.  Lilly  Wigg,  which  so  much  belie  his  name. 
I am,  however,  not  the  less  satisfied  with  himself.”  Wood- 
ward replies  three  days  later:  “ I am  glad  you  saw  Turner  at 
Yarmouth.  He  is  a very  clever  young  man,  and  will  make  an 
excellent  botanist.  Wigg’s  locks  certainly  do  not  partake  of 
the  Lilly,  nor  do  they  give  him  a very  promising  appearance, 
but  the  exterior  is  not  always  the  interior,  and  he  has  great 
knowledge  and  indefatigable  industry  under  that  uncouth 
appearance  and  harsh  address.”  7 In  the  possession  of  the 
Linnean  Society  is  a water-colour  sketch,  painted  by  C.  J. 
Paget  in  1828,  which  represents  Lilly  Wigg  a white-haired 
old  man  with  wrinkled  forehead  and  prominent  lower  lip  ; he 
is  dressed  in  brown  coat  and  knee-breeches  with  grey  stockings. 

The  date  of  Lilly  Wigg’s  death  is  usually  quoted  as  28th 
March,  1828  ; but  some  authors  give  29th  March,  1828,  and 
others  mention  29th  March,  1829.  Mr.  John  Quinton  points 
out  that  in  the  obituary  notice  of  L.  Wigg  in  the  “ Gentleman’s 

*The  Kector  of  Smallburgh  (the  Rev.  J R.  Milne)  informs  me  that  the  register 
of  that  church  records  the  marriage  of  John  Wigg  and  Sarah  Lilly  in  December, 
1748.  Their  son  Lilly  Wigg  was  born  on  Christmas  Day,  1749,  but  there  is  no  record 
of  nis  baptism  at  the  church.  In  later  life  he  was  a .baptist ; perhaps  his  parents 
also  belonged  to  that  sect. 
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Magazine”  of  February,  1830,  the  date  is  “ March  29th,  1828,” 
and  that  it  is  very  unusual  for  the  year  to  be  mentioned  in 
that  Magazine.  He  therefore  concludes  that  “ 1828”  was 
printed  because  the  notice  was  not  inserted  until  more  than  a 
year  had  elapsed,  but  that  other  writers,  noticing  the  long 
interval  between  March,  1828,  and  February,  1830,  had 
thought  to  correct  a misprint  by  altering  it  to  1829.  I am 
unable  to  verify  the  date  by  any  record  of  Lilly  Wigg’s  burial. 
Mr.  Lupson,  parish  clerk,  has  searched  the  registers  of  St. 
Nicholas’  church  and  churchyard  at  Yarmouth,  and  he  has  also 
made  enquiries  about  Yarmouth  cemetery,  where  many 
Dissenters  were  buried  ; but  without  finding  any  mention  of 
Lilly  Wigg. 

Robert  Forby  had  taught  botany  to  Mr.  Turner,  but  Lilly 
Wigg  is  mentioned  by  Dawson  Turner  as  “ my  instructor  and 
co-adjutor  ” in  the  study  of  Marine  Algae.13  In  Vol.  III.  of 
the  Transactions  of  the  Linnean  Society  Mr.  T.  J.  Woodward 
and  Dr.  Goodenough — Dr.  Smith’s  friend  since  1785 — had 
published  their  “ Observations  on  the  British  Fuci,”  but  so  far, 
no  complete  work  exclusively  appropriated  to  that  subject  had 
been  published.  Turner  had  studied  Norfolk  seaweeds  at 
Sheringham  and  Cromef,  as  well  as  along  the  east  coast  of 
the  county.  The  two  small  volumes  of  his  “ Synopsis  of  the 
British  Fuci,”  written  and  printed  at  Yarmouth  (1802),  were 
followed  by  his  grand  work  “ Fuci,”  issued  from  1808  to  1819, 
in  which  some  of  the  plates  were  by  his  wife,  and  the  majority 
were  by  W.  J.  Hooker. 

In  1805  Turner  joined  Dillwyn  in  publishing  the  “ Botanist’s 
Guide  through  England  and  Wales,”  Turner  being  responsible 
for  the  Cryptogamia  throughout  the  book.  The  preface  is 
signed  “ D.T.,  Yarmouth,  10th  August,  1805.”  Vol.  II. 
contains  the  Norfolk  section,  written  at  Yarmouth.21 

Those  who  wish  to  study  the  old  records  of  Norfolk  plants 
may  do  so  in  “A  Flora  of  Norfolk,”  just  published  by  this 
Society.35  The  editor  of  this  “ Flora,”  Mr.  W.  A.  Nicholson, 
has  worked  out  with  great  care  the  early  records  of  each  plant 
of  sufficient  rarity  to  demand  detailed  notice,  and  has  specified 
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plants  which  are  increasing  or  decreasing  in  the  county. 
Moreover,  he  has  paid  special  attention  to  the  local  names 
of  flowers,  many  of  them  probably  older  than  any  study  of 
English  Botany,  but  wonderfully  descriptive  of  the  plant  : such 
as  “ Nathan-driving-his-chariot,”  the  “ Murder  Plant,”  “ Owl’s 
Crown,”  “ Mislin-bush,”  “ Wyebibbles,”  and  “ Cornelian.” 
Such  names  as  Buckbean,  Catmint,  Dropwort,  Dwale,  Sundew 
and  Pimpernel  were  in  use  300  years  ago,  and  some  of  them 
were  considered  old-fashioned  at  that  time. 

I  cannot  close  this  Address  without  acknowledging  my 
indebtedness  to  Mr.  Nicholson  for  kindly  placing  his  notes  on 
the  botanical  history  of  Norfolk  at  my  disposal;  also  to  Mr. 
Arthur  Bennett,  A.L.S.,  for  help  and  suggestions  ; and  to 
Dr.  B.  Daydon  Jackson,  General  Secretary  of  the  Linnean 
Society,  not  only  for  personal  assistance,  but  also  for  kindly 
allowing  me  to  consult  Sir  James  Smith’s  herbarium,  the 
library  of  the  Linnean  Society,  and  the  unpublished  corres- 
pondence of  Sir  James  Smith,  without  which  it  would  have 
been  impossible  to  complete  this  account  of  some  of  our 
Norfolk  botanists. 
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II. 

COURTSHIP  OF  DUCKS  AND  NOTES  ON 
HYBRIDS,  WITH  ILLUSTRATIONS. 

By  Hugh  Wormald,  M.B.O.U- 
Read  November  25th,  1913. 

By  far  the  most  interesting  time  of  year  in  which  to  watch 
ducks  is  the  breeding  season,  when  the  attitudes  assumed  by 
the  various  species  during  courtship  will  well  repay  a careful 
study.  We  will  commence  with  the  British  Surface-feeding 
ducks,  taking  first  the  Mallard  as  being  the  best  known. 
Mallards  seem  to  have  five  distinct  postures  in  their  spring 
“show.”  The  performance  usually  begins  by  four  or  five 
drakes  swimming  round  a duck  with  their  heads  sunk  and  their 
necks  drawn  back,  and  in  this  attitude  they  have  the  appearance 
of  being  most  unconcerned.  This  I will  call  action  No.  1. 
After  swimming  round  in  this  fashion  for  some  little  time,  the 
Mallards  will  altogether,  as  though  by  some  concerted  signal, 
suddenly  lower  their  bills  so  that  the  tips  of  them  are  under 
the  surface  of  the  water  ; at  the  same  time  they  raise  their 
breasts  so  that  their  necks  are  stretched  out  downwards  in 
front  of  them.  Then,  standing  upright  on  the  water,  they 
rapidly  pass  their  bills  up  their  breasts,  so  sharply  that  a tiny 
jet  of  water  is  jerked  up  by  the  sudden  removal  of  the  bill 
from  the  water.  Mr.  J.  G.  Millais  in  his  beautiful  work,  “ The 
Natural  History  of  British  Surface-feeding  Ducks,”  page  6, 
says  : — “ All  the  drakes  simultaneously  stand  up  in  the  water 
and  rapidly  pass  their  bills  down  their  breasts  ; ” but  after  very 
careful  observation,  I have  satisfied  myself  that  he  is  in  error 
here,  and  I am  quite  certain  that  they  pass  their  bills  up  their 
breasts  as  described.  In  fact,  I have  since  talked  the  matter 
over  with  Mr.  Millais,  and  he  agreed  that  his  was  a false 
description.  The  Mallard,  while  performing  action  No.  2,  as 
I will  designate  it,  utters  a low  note  rather  difficult  to  describe, 
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but  I think  it  may  be  said  to  be  a low  whistle  with  a suspicion 
of  a groan  in  it,  as  though  it  caused  the  bird  an  effort  to  utter  it. 
Following  action  No.  2,  the  Mallards  lower  their  breasts  and 
raise  their  tails  two  or  three  times  in  quick  succession,  at  the 
same  time  depressing  their  flank  feathers  in  order  to  display 
the  metallic  purple  speculum  ; this,  which  we  will  call  action 
No.  3,  is  often  followed  by  a repetition  of  actions  1 and  2. 
Then  a quick  “ throw  up  ” of  head  and  tail,  with  the  feathers 
of  the  head  puffed  out  and  the  flank  feathers  depressed,  is 
action  No.  4,  which  is  followed  quickly  by  action  No.  5.  In 
this  the  drakes  stretch  out  their  necks  with  their  throats  just 
over  the  water  and  swim  rapidly  about  in  different  directions  ; 
then,  apparently  by  mutual  consent,  they  all  come  back  to 
action  No.  1,  and  go  through  the  whole  performance  again. 

The  order  of  these  actions  is  very  often  reversed.  For 
instance,  that  which  I have  given  as  No.  2 is  very  frequently 
followed  by  No.  4,  but  No.  1 is  almost  always  the  first,  while 
No.  5 is  the  last,  and  is  always  performed  by  the  drake — and 
usually  by  the  duck — immediately  after  treading  has  taken 
place. 

The  courtship  of  the  Common  Teal,  Pintail  and  Gadwall  is 
very  similar  to  that  of  the  Mallard,  though  in  the  display  of 
these,  action  No.  2 is  performed  less  frequently,  and  No.  5 
seldom  resorted  to  except  after  mating.  The  Common  Teal 
and  Pintail  both  utter  a beautiful  low  whistle  ; and  the 
Teal  drake,  in  action  No.  4,  frequently  makes  the  back  of 
his  head  and  tail  meet  over  his  back. 

The  courtship  of  the  Shoveler  is  rather  a poor  affair 
compared  with  that  of  the  former  species,  and  consists  in 
little  else  than  male  and  female  swimming  round  each  other 
and  quickly  raising  and  lowering  the  head  and  neck,  the  neck 
being  held  straight  up — by  this  I mean  at  right  angles  to  the 
body,  and  not  thrown  forward  as  in  the  case  of  the  Sheld- 
Drake. 

The  courtship  of  the  Garganey  Teal  is  also  dull  and  much 
resembles  that  of  the  Shoveler,  although  the  male  frequently 
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throws  his  head  backwards  and  forwards  as  well  as  up  and 
down,  at  the  same  time  uttering  his  well-known  crackling  note. 
This  species  and  the  Shoveler  have  another  habit  in  common — 
that  of  swimming  in  circles  round  and  round,  the  bills  of  both 
male  and  female  being  partly  submerged  in  the  water  just 
behind  and  below  the  tail  of  the  other.  I have  never  been 
able  to  satisfy  myself  that  this  is  actually  courtship  or  merely 
a ruse  to  stir  up  insect  life  below  the  surface,  but  it  is 
significant  that  it  is  only  performed  during  the  spring  of  the 
year. 

In  the  case  of  the  common  Wigeon,  early  in  the  season 
several  males  clamour  round  one  female  ; there  may  be  other 
females  in  the  vicinity  apparently  not  ready  to  receive  the 
attentions  of  the  males,  and  these  swim  about  by  themselves, 
taking  no  interest  in  the  fuss  going  on  round  them.  The 
excited  males  round  the  female  lower  their  heads  along  the 
surface  of  the  water  and  whistle  repeatedly,  this  whistle 
resembling  the  word  whee-ou  ; the  yellow  feathers  of  the  fore- 
head are  raised  and  the  feathers  of  the  head  puffed  out,  at  the 
same  time  the  males  raise  their  beautiful  long  black-and-white 
scapular  feathers. 

All  adult  British  surface-feeding  ducks  appear  to  commence 
displaying  in  October,  directly  their  winter  plumage  is  com- 
plete ; but  I have  seen  Mallards  display  in  full  eclipse  plumage. 
Mallards  of  the  year  commence  about  the  same  time,  even 
before  they  have  attained  the  full  winter  dress.  I have  seen 
immature  Garganev  drakes  displaying  when  only  just  beginning 
to  assume  their  adult  plumage ; but  this  is  not  surprising  if 
one  bears  in  mind  the  age  of  the  bird,  since  immature 
Garganeys  do  not  attain  full  breeding  dress  until  months  after 
Mallards  of  the  same  age.  Further,  with  the  exception  of 
individual  Shovelers,  adult  Garganeys  are  much  longer  in 
eclipse  plumage  than  are  any  other  surface-feeding  ducks. 

This  disposes  of  all  the  British  Surface-feeding  ducks,  and 
we  will  now  take  the  family  of  Diving-ducks.  With  these 
there  seems  to  be  one  action  common  to  all  of  them  while  in 
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display,  namely,  that  of  quickly  throwing  back  the  head  so 
that  the  back  of  the  head  touches  the  back  of  the  bird. 

The  spring  display  of  the  Goldeneye  is  by  far  the  “showiest” 
and  most  interesting  of  all  British  ducks.  Last  February, 
while  in  South  Uist,  I had  the  great  treat  for  the  first  time  in 
my  life  of  seeing  wild  Goldeneyes  in  full  display.  I cannot 
do  better  in  describing  the  Goldeneyes’  courtship  than  quote 
Mr.  Millais  writing  on  the  subject.  He  says: — “The  male 
approaches  the  female  with  his  head  stiffly  at  an  angle  of  60° 
to  75°,  the  feathers  on  the  cheeks  being  much  puffed  out.  He 
swims,  sometimes  with  raised  tail,  in  a semicircle  round  her, 
gradually  elevating  the  bill  until  it  is  quite  perpendicular.  The 
third  action  is  to  drop  the  head,  still  more  puffed  out,  suddenly 
between  the  shoulders,  the  bill  still  pointing  heavenwards,  and 
to  kick  once  alternately  with  both  feet  so  as  to  throw  a jet  of 
water  high  in  the  air  behind  the  bird.  At  the  moment  of 
throwing  back  the  head  the  call  ‘ keek-kee  ’ is  emitted,  but 
sometimes  it  is  given  after  the  kick.  During  this  show  the 
female  is  either  lying  low  on  the  water  with  neck  depressed, 
or  she  is  advancing  towards  her  mate  with  neck  and  head  out- 
stretched, and  somewhat  similar  in  attitude  to  that  of  the 
male.”  (British  Diving-ducks,  Vol.  I.,  pp.  92-93).  The  fore- 
going is  Mr.  Millais’  account  of  the  courtship  of  the  Goldeneye, 
but  I have  frequently  seen  male  Goldeneyes  suddenly  throw 
back  their  heads  so  that  the  backs  of  their  heads  rest  for  a 
moment  between  their  shoulders,  but  when  this  action  is 
accompanied  by  the  “ kick-up,”  the  backs  of  their  heads  do 
not  quite  touch  the  shoulders. 

Mr.  Millais  continues : — “ Another  curious  thing  the  male 
Goldeneye  does,  after  pairing  with  the  female,  is  to  make  a 
mad  rush  along  the  surface  of  the  water  for  15  or  20  yards. 
Whilst  doing  this  the  breast  is  held  high  out  of  the  water,  and 
head  depressed  backwards  with  bill  up  in  the  air.  He  makes 
the  water  fly  in  all  directions,  and  not  infrequently  makes  his 
rush  at  any  other  duck  that  may  happen  to  be  near.” 
[Ibid,  p.  93.] 

My  friend  Mr.  Gerald  Legge  was,  I believe,  the  first  to 
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discover  and  describe  a distinct  form  of  responsive  courtship 
in  the  female  Goldeneye.  He  says  : — “ The  female  Goldeneye 
has  a very  noticeable  courtship  as  well  as  the  male — she  sinks 
her  breast  low  in  the  water,  which  gives  the  impression  of 
cocking  up  the  tail,  but  I have  satisfied  myself  that  she  does 
not  do  so — at  the  same  time  she  suddenly  throws  up  her  head 
and  neck  until  the  bill  is  quite  perpendicular,  at  the  same  time 
she  makes  a loud  call,  quite  unpronounceable,  and  quite 
distinct  from  that  uttered  by  the  male.  She  also  kicks  with 
both  feet,  but  does  not  kick  quite  so  high  as  the  male.  The 
kick  is  done  with  both  feet  one  after  the  other  in  quick 
succession.”  (British  Diving-ducks,  Vol.  I.,  p.  93.)  I per- 
sonally watched  Mr.  Legge’s  tame  Golden-eyes  displaying  last 
March,  and  was  most  interested  in  watching  the  responsive 
display  of  the  female  as  described  above. 

The  Tufted  duck’s  courtship  is  not  very  exciting,  the  male 
merely  raising  his  head  with  neck  stretched  as  high  as  possible 
and  emitting  a very  pretty  little  whistle  ; at  the  same  time  he 
quivers  all  over  his  body,  and  occasionally  throws  back  his 
head  in  a manner  described  as  being  common  to  nearly  all 
diving  ducks. 

The  courtship  of  the  Scaup  duck  consists,  so  far  as  I have 
seen,  in  the  male  approaching  the  female  with  head  and  neck 
held  up  to  their  fullest  extent,  the  bill  being  raised  in  the  air 
to  an  angle  of  50°  to  60°  ; at  the  same  time  he  utters  what 
may  be  described  as  a crooning  sort  of  note.  The  actual 
show  is  a quick  throw  up  of  head  and  neck,  with  the  latter 
greatly  distended  with  air. 

The  Common  Pochard  throws  back  the  head  along  the 
back,  the  head  being  turned  back  to  such  an  angle  that  the 
throat  is  uppermost.  The  males  also  stretch  out  their  necks, 
greatly  distended  with  air,  along  the  surface  of  the  water,  at 
the  same  time  uttering  a low  note  like  a groan. 

The  courtship  of  the  Ferruginous  duck  or  White-eyed 
Pochard  is  similar  to  that  of  the  Common  Pochard,  except  that 
during  the  throw  back  of  the  head  the  throat  is  not  uppermost, 
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but  the  same  stretching  out  of  the  swollen  neck  is  seen.  The 
White-eyed  drake  also  frequently  pushes  his  neck,  still  dis- 
tended with  air,  backwards  and  forwards,  and  utters  a call 
exactly  similar  to  the  well-known  note  of  the  Mallard,  only 
very  faint,  as  though  the  Mallard  was  a long  way  away.  I 
have  never  had  the  opportunity  of  observing  the  true  sea- 
ducks,  i.e.,  Long-tailed  ducks,  Scoters,  Goosanders,  Mergansers, 
Smews,  etc.,  in  display,  but  some  of  these  may  be  seen  to  great 
advantage  in  the  Zoological  Gardens  of  Amsterdam  and 
Rotterdam. 

To  attempt  to  give  a description  of  the  courtship  of  all 
the  foreign  ducks  would  be  out  of  the  question,  but  there 
are  one  or  two  foreign  ducks  which  have  noticeable  courtship. 

For  instance,  the  Mandarin  duck  of  China.  Have  you  ever 
noticed  the  display  of  the  common  tame  Pigeon  ; how,  after 
strutting  and  jumping  round  the  hen  with  his  breast  blown  out, 
the  male  suddenly  turns  his  head  round  his  back  and  pecks 
behind  one  wing,  at  the  same  time  slightly  lifting  that  wing 
from  the  body  ? The  Mandarin  drake  in  display  does  exactly 
the  same  thing,  and  this  is  not  the  only  respect  in  which 
Mandarins  are  somewhat  similar  to  pigeons.  The  wings  of  . 
both  Mandarins  and  Carolinas  are  like  pigeons  in  that  they 
show  more  of  the  primaries  than  does  any  other  duck  when  at 
rest,  because  the  scapulars  do  not  come  nearly  so  far  down  the 
back  as  in  other  ducks ; their  flight,  too,  through  the  trees  is 
like  that  of  pigeons.  The  display  of  the  Mandarin  is  a very 
showy  one;  it  has  the  same  “throw  up”  as  our  Mallard,  but 
the  crest  is  fully  expanded,  and  the  fan-like  feathers  of  the 
scapulars  are  separated  and  erected  so  that  from  a posterior 
point  of  view  one  can  see  right  up  the  back  between  these 
feathers.  They  also  have  the  habit,  when  in  display,  of  slowly 
lowering  the  head  as  though  drinking,  so  that  the  tip  of  the 
bill  just  enters  the  water  ; and  then  the  head  is  jerked  back 
quickly. 

The  courtship  of  the  Chilian  Teal  is  interesting,  in  that 
drakes,  in  confinement  at  any  rate,  court  the  whole  year 
through.  I noticed  my  tame  birds  in  full  display  the  day  after 
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they  had  dropped  their  flight  feathers  in  July.  The  chief 
feature  of  this  Teal’s  display  is  the  fact  that  he  slowly  raises 
his  breast  out  of  the  water,  with  head  drawn  back  between  his 
shoulders,  and  then  gradually  raises  himself  out  of  the  water 
until  one  feels  that  he  will  fall  over  backwards.  During  this 
performance  he  utters  a very  loud  and  melodious  whistle. 

The  Bahama  Pintail  drake,  in  display,  raises  his  tail  higher 
than  does  any  other  duck ; at  the  same  time  he  depresses  his 
flank  feathers  to  show  the  speculum,  which,  in  this  species,  is 
of  a very  beautiful,  brilliant  metallic  green  with  a broad  edge 
of  buff. 

The  Cinnamon  Teal’s  courtship  is  exactly  the  same  as  that 
of  our  Shoveler.  Indeed,  I am  certain  that  “ Teal  ” is  a mis- 
nomer, and  that  this  bird  is  a Shoveler,  because  in  all  his  habits 
outside  those  of  courtship,  and  in  size,  he  is  a Shoveler. 

Here  we  will  leave  the  subject  of  courtship  and  look  into 
that  of  hybridisation. 

Ducks  do  not  interbreed  freely,  which  is  an  excellent  thing. 
For  my  part,  I can  see  no  use  in  hybrids,  as  they  are  seldom 
so  beautiful  as  either  parent,  and  they  are  frequently  sterile. 

I suppose  that  the  most  common  hybrids  among  ducks  are 
Pintail  x Wild  Duck  hybrids.  These  birds  are  fertile  both 
inter  se  and  with  original  parents,  and  are  exactly  what  one 
would  expect  them  to  be  in  colour  and  appearance.  They  can 
readily  be  obtained  in  confinement  by  putting  a Pintail  drake 
and  Mallard  duck  in  an  enclosure  by  themselves,  and  I have 
seen  one  or  two  wild-bred  examples. 

The  duck  known  as  the  Bimaculated  Duck,  and  now 
generally  supposed  to  be  a cross  between  a Teal  and  a Wild 
Duck,  is  I believe,  in  reality  the  result  of  a cioss  between  a 
Teal  drake  and  a female  hybrid  between  a Pintail  and  Wild 
Duck.  This  one  has  three  different  species  blended  into  one 
bird. 

Gadwall  x Wild  Ducks  and  Sheld- Duck  x Wild  Duck  hybrids 
are  fairly  frequent,  and  not  very  interesting.  Last  year  I 
hatched  a duckling  which  I believe  to  be  a unique  hybrid, 
namely,  that  between  a Garganey  Teal  drake  and  a Common 
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Teal  duck,  but  this  bird  died  when  a fortnight  old.  Hybrids 
between  Garganey  and  Shoveler  have  been  obtained. 

Last  year  a Wild  Duck  took  up  her  abode  on  one  of  my 
ponds,  but  I regret  to  say  that  her  morals  were  somewhat 
lax,  for  she  persuaded  a Rosy-bill  drake  to  leave  his  own  wife. 
Seventeen  eggs  resulted,  but  only  five  proved  fertile,  all  of 
which  hatched  and  the  young  ducklings  duly  reached  maturity 
and  proved  to  be  four  drakes  and  one  duck.  I would  like  to 
draw  a veil  over  this  Wild  Duck’s  next  love  affair ; however, 
as  it  was  rather  interesting  scientifically,  although  socially 
scandalous,  we  must  proceed.  A second  batch  of  eggs  was 
laid  by  her,  and,  to  my  horror,  these  produced  two  different 
kinds  of  ducklings,  some  being  hybrids  between  the  old 
Rosy-bill  drake  and  the  Wild  Duck,  the  rest  hybrids  between  a 
Pintail  drake  and  the  Wild  Duck.  I wonder  what  those 
ducklings  thought  of  their  mother  ! 

It  is  very  difficult  to  account  for  colour  in  hybrids,  as  you 
will  see  from  this  skin.  The  male  hybrid  between  Rosy-bill 
and  Wild  Duck  has  the  breast  lighter  chocolate  than  a pure 
Mallard,  although  the  breast  of  a Rosy-bill  is  pure  black  ; one 
would  expect  a darker,  if  not  a black,  breast  in  the  hybrid  in 
consequence. 

Very  late  in  the  season  this  year  I found  a duck’s  nest, 
containing  one  small  cream-coloured  egg,  at  a considerable 
distance  from  the  pond.  This  I put  down  to  a Teal  of  some 
sort,  but  to  my  surprise,  about  eight  days  later,  I found  a 
White-eyed  Pochard  duck  in  the  nest  incubating  six  eggs. 
This  was  curious,  as  I have  never  previously  seen  a diving- 
duck’s  nest  more  than  five  yards  from  the  water’s  edge.  I 
lifted  the  eggs  and  put  them  under  a bantam,  and  in  due 
course  two  hatched.  Their  appearance  gave  me  rather  a 
shock,  for  the  lighter  parts  were  white,  whereas  the  lighter 
parts  of  a White-eyed  Pochard  duckling  are  rich  yellow.  It 
was  therefore  obvious  that  these  ducklings  were  hybrids, 
and  the  only  male  parent  possible,  judging  by  the  colour  of 
the  young  birds,  was  a Pintail  drake.  Here,  then,  we  have 
hybrids  between  a surface-feeder  and  a diving-duck,  two 
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ducks  very  different  in  size,  because  a White-eyed  Pochard  is 
less  than  half  the  size  of  a Pintail.  Both  these  hybrids, 
which  I believe  to  be  unique,  have  reached  maturity,  but, 
being  late-hatched,  have  not  yet  assumed  full  winter  plumage, 
so  that  I cannot  yet  say  what  they  will  be  like,  though  their 
parentage  is  now  perfectly  obvious."  This  cross  was  also  very 
curious  owing  to  the  fact  that  both  Pintail  drake  and  White- 
eyed duck  were  apparently  paired  to  their  own  proper  duck 
and  drake  respectively,  although  I must  allow  that  I had 
noticed  the  White-eyed  drake  making  overtures  to  the  Pintail 
duck  in  spite  of  the  fact  that  she  had  long  ceased  nesting,  and 
was  in  moult.  I wonder  if  his  outraged  wife  sought  a deep 
revenge  on  his  faithlessness  by  mating  with  the  Pintail  drake. 

I once  possessed  a female  hybrid  between  a Mallard  and  a 
Pochard  duck.  This  bird  was  sterile,  although  for  two  con- 
secutive years  she  voluntarily  mated  with  a Baikal  Teal  drake  ; 
none  of  her  eggs,  however,  proved  fertile,  which  was  perhaps 
fortunate. 

Hybrids  have  been  obtained  between  Carolina  and  Mallard, 
Carolina  and  Wigeon,  Baikal  Teal  and  Versicolor  Teal,  and 
numerous  others. 

Curious  and  unexpected  love  affairs  between  birds  of  vastly 
different  species  sometimes  occur.  I have,  for  example,  an  old 
Muscovy  duck  who  annually  mates  with  a black  South  African 
black  spur-winged  gander ; but  the  most  amusing  example 
that  has  come  under  my  notice  was  that  of  a Mandarin  drake 
who  fell  in  love  with  an  Egyptian  goose.  For  two  years  he 
never  left  her ; and  when,  in  the  spring,  she  was  nesting, 
he  would  stand  on  her  back  and  display.  She  was  fickle,  and 
one  day  fell  upon  and  slew  him. 


*One  of  these  hybrids  can  uow  (August,  1914)  he  seen  at  the  Zoological 
Gardens,  Loudou.—H.  W. 
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III. 

THE  NATIONAL  TRUST. 


REPORT  OF  THE  BLAKENEY  POINT 
COMMITTEE  OF  MANAGEMEMENT  FOR  1913. 

This  being  the  First  Annual  Report  rendered  by  the  Blakeney 
Point  Committee  of  Management,  it  will  be  convenient  briefly 
to  recall  the  circumstances  under  which  the  area  administered  by 
them  became  a Nature  Reservation  under  the  National  Trust. 

For  many  years  the  shingle  beach  and  associated  sand-hills 
and  salt  marshes  had  been  famous  as  a point  of  call  for 
migrating  birds  in  autumn,  whilst  in  summer  the  outer  sand 
dunes  on  the  Headland  served  as  a breeding  ground  for  a large 
colony  of  Terns,  Ringed  Plovers  and  other  wild  sea  fowl.1 

Up  to  the  year  1900,  no  provision  existed  for  the  protection 
of  the  nests,  which  were  robbed  of  eggs  and  often  wantonly 
destroyed. 

In  the  early  spring  of  1901,  at  a meeting  held  at  Cley,  a 
Society  which  called  itself  “ The  Blakeney  and  Cley  Wild 
Birds  Protection  Society”  was  formed,  and  Mr.  R.  J.  Pinchen 
engaged  as  Watcher  during  the  breeding  season. 

The  first  Report,  issued  at  the  end  of  1901,  mentioned  that 
there  were  about  140  nests  of  the  Common  Tern  and  about  60 
of  the  Little  Tern.  There  were  also  nests  of  the  Ringed 
Plover,  Redshank  and  Sheld-Duck.  Since  that  date,  the 

number  of  Terns’  nests  has  trebled  or  quadrupled,  and  since 
1906  a pair  of  Oyster-catchers  has  nested  there  regularly,  while 
other  species  have  been  equally  benefited.  On  two  occasions 
the  Society  has  successfully  instituted  proceedings  for  taking 
eggs,  and  on  a third  occasion  a man  was  prosecuted  for  shooting 
a Tern  out  of  season.  The  Watcher  has  also  done  good  work 
in  keeping  down  the  rats  and  other  vermin  which  used  to 
destroy  a great  number  of  eggs  and  young  birds. 

1.  See  the  very  interesting  and  well-informed  “Notes  ou  Blakeney  Headland” 
included  by  the  lamented  c.  A.  Hamond  in  his  Presidential  Address  to  the  Norfolk 
and  Norwich  Naturalists’  Society  in  1907  (“Transactions,"  Vol.  VIII.,  p.  333). 
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Botanically,  the  Point  was  well  known  to  naturalists  both  in 
Norfolk  and  beyond.  Babington  in  his  Journals  records  a visit 
in  1837,  and  many  specimens  of  plants  from  the  locality  have 
found  their  way  to  the  Herbaria  of  the  British  Museum  and 
Kew. 

In  recent  years  the  botanists  of  University  College,  London, 
have  frequently  visited  the  area,  and  in  1910,  shortly  before  his 
death,  the  sixth  Lord  Calthorpe  gave  them  facilities  for  an 
extended  survey  of  the  vegetation.  During  the  summer  of 
1911  the  successors  to  the  estates  decided  to  sell  the  Blakeney 
property  (including  Blakeney  Point),  and  the  purchaser  was 
found  willing  to  dispose  of  the  Point  as  a separate  lot.  This 
same  summer  saw  the  visit  to  Blakeney  Point  of  the  Inter- 
national Phytogeographical  Excursion  on  its  pilgrimage  through 
the  British  Isles.  Its  members  formed  the  strong  opinion  that 
no  area  could  be  more  suitable  for  a Nature  Reserve  than 
Blakeney  Point,  and  that  it  was  most  desirable  that  it  should  be 
secured.  Thanks  to  the  good  offices  of  Mr.  G.  Claridge  Druce, 
the  well-known  expert  on  the  British  Flora,  influential  interest 
was  aroused,  including  that  of  the  Fishmongers’  Company,  and 
by  the  summer  of  1912,  Blakeney  Point  (from  the  Cley  bathing 
huts  to  its  western  extremity)  had  been  secured  and  transferred 
to  the  National  Trust.  Nor  was  this  all : at  Whitsuntide  in  the 
same  year,  certain  residues  of  the  Calthorpe  property  were 
offered  for  sale,  and  a generous  donor  availed  himself  of  the 
opportunity  to  purchase  and  add  to  the  gift  the  strip  of  saltings 
which  extends  from  Blakeney  Quay  to  a point  about  half-a-mile 
from  Cley.  The  property  thus  acquired  by  the  National  Trust 
forms  a natural  area  of  shingle  beaches,  sand  dunes  and  salt 
marshes  of  the  greatest  interest  for  its  fauna  and  flora,  as  well 
as  for  its  unique  physical  peculiarities. 

The  Committee. — Towards  the  close  of  1912  the  National 
Trust  appointed  the  following  persons  to  act  as  the  Committee 
of  Management: — Sir  Edward  Busk,  the  Rev.  Everitt  J.  Bishop, 
Mr.  A.  W.  Cozens- Hardy,  Mr.  Walter  Derham,  Mr.  G.  Claridge 
Druce,  Mr.  W.  A.  Forsyth,  Mr.  Quintin  E.  Gurney,  Mr.  C.  A. 
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Hamond,  Mr.  j.  H.  A.  Hart,  Prof.  F.  W.  Oliver,  the  Hon.  N. 
Charles  Rothschild,  Miss  M.  A.  Sewell  and  Mr.  C.  J.  Temple- 
Lynes.  Mr.  A.  W.  Cozens-Hardy  acted  as  Chairman,  and 
Prof.  F.  W.  Oliver  as  Secretary.  Three  full  meetings  of  the 
Committee  have  been  held,  two  at  Norwich  and  one  at  Cley, 
whilst  other  business  has  been  done  by  Sub-Committees  and  by 
correspondence  between  individual  members.  Some  of  the 
principal  matters  that  have  engaged  the  attention  of  the  Com 
mittee  are  summarised  below. 

General  Regulations  for  the  enjoyment  of  the  Point.- 
Having  regard  to  the  relatively  small  resident  population  on  the 
adjacent  mainland  and  the  inaccessibility  of  Blakeney  Point,  it 
did  not  appear  to  the  Committee  that  it  was  necessary  to  frame 
irksome  restrictions.  The  following  Regulations  were  drawn 
up  and  have  been  loyally  accepted  by  visitors.  They  are 
printed  here  in  extenso,  as  they  reflect  the  attitude  of  the 
Committee  towards  their  care. 

“The  National  Trust  for  places  of  Historic 
Interest  or  Natural  Beauty. 


“ Regulations  relating  to  Blakeney  Point. 


“ The  land  on  the  north  side  of  Blakeney  Harbour,  com- 
monly known  as  Blakeney  Point,  is  held  by  the  National  Trust 
as  a place  of  Wild  Nature  for  the  enjoyment  of  the  Community. 
The  intention  of  the  National  Trust  is  to  preserve  intact  this 
beautiful  spot  and  especially  the  natural  vegetation  and  fauna 
for  which  it  is  famous.  With  this  object  in  view  they  invite 
the  co-operation  of  all  visitors  to  the  Point  in  the  observance  of 
the  following  necessary  regulations. 

“ 1.  The  removal  of  sand,  shingle,  or  turf  is  forbidden,  as  is 
the  indiscriminate  digging  up,  removal,  or  injury  of  Marram 
Grass,  shrubs,  or  other  plants  growing  on  the  Point. 

“ This  regulation  is  not  intended  to  prevent  the  gathering  in 
moderation  of  specimens  of  plants  for  purposes  of  study  (pro- 
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vided  they  are  not  made  objects  of  sale)  nor  to  interfere  in  any 
way  with  the  local  industry  of  samphire  gathering. 

“ 2.  It  is  particularly  requested  that  visitors  will  refrain 
from  leaving  or  scattering  paper,  tins,  bottles,  broken  foods 
and  other  litter  on  the  Point.  Such  matter  if  left  must  be 
buried  and  the  hole  properly  filled  in. 

“ 3.  Fires  may  only  be  made  in  the  perforated  iron  stands 
(braziers)  provided  for  the  purpose  ; they  must  not  be  lighted  in 
or  near  the  Marram  Grass.  Braziers  are  stored  under  the 
Lifeboat  house  and  must  be  returned  after  use. 

“ +.  The  Wild  Sea  Fowl  and  their  nests  are  strictly  pre- 
served during  the  breeding  season  (March  1st — September  1st), 
and  no  eggs  are  to  be  taken  or  birds  snared  or  shot  during  this 
period.  Visitors  to  the  breeding  grounds  are  requested  to  take 
care  not  to  tread  on  the  nests. 

“ 5.  Shooting  between  September  1st  and  February  28th  is 
controlled  by  special  regulations,  and  is  subject  to  the  issue  of 
a permit  for  wdfich  application  must  be  made  at  the  Blakeney 
or  Cley  Post  Office. 

“ These  permits  (which  are  issued  free  of  charge)  expire  on 
February  28th  of  each  year,  and,  if  required,  must  be  renewed 
the  following  season. 

“ N.B. — Apart  from  shooting,  no  permits  are  required  for 
access  to  the  Point. 

“ 6.  No  unauthorised  person  shall  erect  or  permit  to  remain 
on  Blakeney  Point  any  building,  shed,  advertisement,  tent,  ox 
other  structure. 

“ 7.  The  grazing  of  animals,  poultry,  etc.,  is  strictly  pro- 
hibited. 

“ 8.  Visitors  to  the  Point  who  may  desire  to  bathe  are 
strongly  advised  (should  they  be  unfamiliar  with  the  tides  and 
currents)  to  inform  themselves  fully  as  to  the  places  and  times 
most  favourable  for  this  purpose  by  consulting  boatmen  or 
others  possessed  of  local  knowledge. 
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“ N.B.- — The  Nature  Reserve  of  the  National  Trust  includes 
Blakeney  Point  from  its  western  extremity  (the  Headland)  to 
the  spot  3|  miles  east  of  this  at  which  the  road  from  Cley  enters 
the  beach ; and  in  addition  the  strip  of  saltings  outside  the 
banked  marshes  and  golf  course  from  Blakeney  Quay  to  a point 
on  the  Cley  channel  about  half-a-mile  north  of  Cley. 

“By  Order  of  the  Blakeney  Point  Committee.” 


The  Owners  of  Huts. 

When  the  property  was  conveyed  to  the  National  Trust 
there  were  standing  on  it,  in  addition  to  the  Lifeboat  house — 
( a ) the  Old  Lifeboat  house,  which  had  been  acquired  for  the 
Botanical  Department  of  University  College;  (6)  three  house- 
boats ; (c)  seven  huts,  mostly  quite  small.  The  erection  of 
these  had  been  sanctioned  by  the  late  Lord  Calthorpe  on  pay- 
ment of  a small  annual  “ beach-right.”  The  Committee  decided 
to  grant  annual  agreements  to  the  various  owners  at  somewhat 
increased  ground  rents,  subject  to  the  observance  of  certain 
regulations  for  the  general  welfare.  These  agreements  have 
been  taken  up  in  every  instance,  and  will  bring  in  to  the  Trust, 
from  Michaelmas,  1914,  an  annual  rental  of  about 

In  addition,  the  Committee  have  granted  a site  to  the  Trustees 
of  the  Laboratory — a proposal  which  had  the  sanction  and 
warm  approval  of  the  late  Lord  Calthorpe  but  which  did  not 
take  practical  shape  till  the  present  year,  owing  to  the  unsettle- 
ment of  the  property  during  the  transition  state.  The  Research 
Laboratory  was  erected  in  the  spring,  and  was  ready  for  use 
by  July  1st,  1913.  Mr.  W.  R.  Allen,  of  Blakeney,  was  the 
builder,  the  plans  being  drawn  up  by  Mr.  W.  A.  Forsyth, 
F.R.I.B.A.,  a member  of  this  Committee.  We  are  glad  to 
report  that  the  building  has  proved  acceptable  in  outward 
appearance,  construction  and  internal  convenience.  The 
scientific  work,  of  which  it  is  an  expression,  is  dealt  with  in  the 
special  Laboratory  Report,  which  is  included  as  an  appendix 
to  the  present  Report. 
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The  Committee  have  not  seen  their  way  to  entertain  other 
applications  for  sites  on  the  Beach  or  Sand-hills,  but  a few 
small  huts  and  temporary  tents  on  the  strip  of  ground  to  the 
East  of  the  Blakeney  Channel  (the  Carnsor)  have  been 
sanctioned. 

They  have,  however,  granted  permission  to  the  Trustees  of 
the  Cley  and  Blakeney  Bank  (which  protects  the  reclaimed 
marshes  from  the  tidal  waters)  to  dig  mud  and  turf,  for  the 
upkeep  of  their  bank,  from  the  adjacent  saltings  of  the  National 
Trust  property. 

It  may  be  added  that  the  ground  on  the  Marrams,  on  which 
the  Watch  House  and  the  adjacent  flagstaff  stand,  forms  an 
enclave  not  included  in  the  property  of  the  National  Trust. 


Bird  Life. 

The  breeding  ground  of  the  Terns  and  other  sea  birds  was 
watched  during  the  spring  and  summer  months — the  arrange- 
ment of  the  last  twelve  years  by  which  the  services  of  Mr. 
R.  J.  Pinchen  were  retained  as  Watcher  under  the  Blakeney 
and  Cley  Wild  Birds  Protection  Society  being  continued. 

Whilst  the  birds  arrived  in  numbers  fully  up  to  expectation, 
we  are  sorry  to  report  that  the  colony  did  not  thrive  as  it  has 
done  in  recent  years.  A great  many  of  the  young  birds  died  of 
starvation  as  a consequence  of  the  late  arrival  of  the  whitebait, 
so  that  the  number  reared  was  much  smaller  than  it  should 
have  been.  The  experience  at  the  neighbouring  breeding 
ground  at  Wells  closely  resembled  our  own,  and  there  seems 
no  doubt  that  the  cause  was  the  same  in  both  cases,  viz., 
defective  nutrition. 

A similar  heavy  mortality  among  the  Terns  breeding  on  the 
Forvie  Sands  at  the  mouth  of  the  Ythan,  Aberdeenshire,  is 
the  subject  of  an  interesting  article  by  Mr.  A.  Rudolf  Galloway 
in  the  “ Aberdeen  Free  Press”  for  December  27th,  1913.  The 
Terns  in  1912  suffered  much  in  the  same  way  as  the  Blakeney 
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Point  colony  in  1913.  Investigation  proved  that  the  trouble 
arose  from  nutritive  causes,  and  it  is  attributed,  as  in  our  own 
case,  to  deficiency  in  food  supplies. 

Liability  to  vicissitude  is  inherent  in  bird  colonies ; three 
years  ago  there  was  a large  mortality  among  the  young  birds 
as  a result  of  flooding  of  the  breeding  grounds  by  spring  tides 
of  abnormal  height  for  the  time  of  year,  whilst  on  other  occa- 
sions vermin  and  unseasonable  weather  have  taken  their  toll. 

The  number  of  visitors  who  come  to  inspect  the  breeding 
grounds  is  fully  maintained;  but  should  the  numbers  increase 
no  doubt  the  Committee  will  have  to  find  some  plan  by  which 
the  legitimate  curiosity  of  naturalists  and  bird  lovers  may  be 
gratified  without  sacrificing  the  birds.  If  visitors  will  tread 
carefully  and  not  loiter  when  they  have  seen  the  grounds  they 
will  much  assist  the  Watcher  in  the  discharge  of  his  duties. 

In  addition  to  the  Common  and  Little  Terns  and  Ringed 
Plover,  two  pairs  of  Oyster-catchers  nested  on  the  Point  in 
1913.  One  of  the  nests  contained  six  eggs;  it  was  unfor- 
tunately deserted. 

The  Committee  are  indebted  to  the  courtesy  of  the  Postmaster- 
General  for  the  marking  with  corks  of  the  telephone  wire  from 
Cley  to  the  Lifeboat  House  on  the  Point,  thus  rendering  it 
more  conspicuous  to  the  birds. 

Shooting. 

In  regulating  this  the  Committee  had  to  deal  with  an  area 
over  which  there  had  been  shooting  of  autumn  migrants  and 
edible  birds  from  time  immemorial.  They  have  given  the 
matter  their  serious  consideration,  and  have  had  the  advantage 
of  hearing  all  shades  of  opinion  from  bird  men.  Whatever  the 
inclination  of  the  Committee,  they  had  to  bear  in  mind  the  un- 
wisdom of  advancing  further  than  public  opinion  in  the  locality 
would  be  prepared  to  go  with  them.  Under  these  circumstances, 
shooting  from  September  to  the  end  of  February  has  been 
allowed  to  applicants  under  permits  of  which  a copy  is  here 
appended : — 
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No 

“National  Trust. 

“ — having  undertaken  to  conform  to  the  regulations  made  by 
the  Norfolk  County  Council  for  Blakeney  Point  under  the 
Wild  Birds  Protection  Acts,  and  to  refrain  from  the  indis- 
criminate shooting  of  un-eatable  birds,  is  authorised  to  shoot 
birds  on  the  Blakeney  property  of  the  National  Trust — from 
September  1st,  191  , to  February  28th,  191  (Sundays  ex- 
cepted). 

“ Date  of  issue 


“ Signature  of  Member  of  Committee .” 

This  system  makes  it  possible  to  locate  any  misdemeanour 
and,  if  necessary,  to  refuse  access  in  serious  cases  in  future 
years.  It  will  also  be  possible  from  time  to  time,  on  expert 
advice,  to  schedule  such  species  of  birds  as  it  is  desired  to 
protect  completely.  The  system  of  permits  has  been  generally 
taken  up — seventy-two  having  been  issued  up  to  the  end  of  the 
year. 

The  Vegetation. 

The  investigations  into  this,  which  have  been  in  progress  for 
some  years,  are  dealt  with  in  the  scientific  report.  It  may  be 
mentioned  here  that  a full  account  of  the  topography  and 
vegetation  of  the  Point,  prepared  by  the  Secretary  in  con- 
junction with  Dr.  E.  J.  Salisbury,  has  been  published  during 
the  year  in  the  Transactions  of  the  Norfolk  and  Norwich 
Naturalists’  Society,  reprints  of  which  can  be  obtained  from 
either  of  the  local  Post  Offices  (60  pp.  and  illusts.,  1/6).  The 
number  of  species  of  flowering  plants  occurring  on  the  area  is 
about  120.  It  is  intended  to  issue  a companion  booklet  at  the 
end  of  1914  dealing  with  the  seaweeds,  lichens,  fungi  and 
mosses  of  the  area. 

Rabbits. 

The  sand-hills  on  the  Hood  and  Headland  have  for  years 
been  infested  with  rabbits  which  browsed  on  and  destroyed 
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much  of  the  vegetation.  Careful  observations,  checked  by  the 
results  of  enclosing  small  areas  at  suitable  spots,  showed  that 
the  rabbits  exerted  a profound  influence  on  the  plants — notably 
on  the  Suceda  bushes  within  their  radius. 

Moreover,  the  sand-hills  were  unduly  subject  to  wind  erosion 
from  the  constant  renewal  of  the  burrows.  It  was  consequently 
decided  that  their  numbers  should  be  very  materially  reduced — 
an  operation  carried  out  in  the  late  autumn.  At  the  same  time 
it  is  not  intended,  at  any  rate  at  present,  to  carry  this  thinning 
out  to  the  point  of  extermination.  For,  curiously  enough, 
several  of  the  choicest  species  of  plants  of  the  area  ( e.g .,  Statice 
reticulata)  occur  in  profusion  in  the  gaps  between  the  Sitceda 
bushes  caused  by  the  browsing  of  the  rabbits,  and  with  the 
closing  of  these  gaps  it  seems  likely  that  the  ground  flora  of 
the  localities  in  question  would  suffer  extinction.  The  matter 
illustrates  the  complexity  of  the  inter-relations  which  exist 
between  the  various  organisms  occupying  the  same  area,  and 
shews  the  necessity  for  careful  study  before  drastic  action  is 
taken. 

The  Cley  Channel. 

Another  matter  that  is  receiving  the  serious  consideration  of 
the  Committee  is  the  state  of  the  Cley  Channel  where  it  runs 
close  under  the  beach  between  the  Marrams  and  the  Cley 
bathing  huts.  For  many  years  this  section  of  the  beach,  which 
is  very  sterile,  has  been  advancing  landwards  and  has  now 
encroached  on  the  North  bank  of  the  Cley  Channel.  The 
intermittent  discharge  into  the  channel  of  shingle  from  the  lee 
talus  of  the  beach  has  blocked  the  channel  even  to  minor 
navigation,  except  at  the  higher  spring  tides.  A more  serious 
consequence  of  this  obstruction  is  the  incapacity  of  the 
restricted  channel  any  longer  to  carry  off  adequately  the 
drainage  from  the  systems  of  reclaimed  marshes  that  lie 
between  Cley  and  Salthouse.  If  things  are  left  to  take  their 
course,  liability  to  flooding  of  the  reclaimed  marshes  must 
increase  and  ultimately  the  marshes  will  become  derelict.  The 
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simplest  and  most  obvious  remedy  would  seem  to  be  the 
cutting  of  a new  channel  through  the  saltings  of  the  National 
Trust  to  the  South  {i.e.,  landward  side)  of  the  existing  restricted 
channel.  This  alone,  however,  would  prove  but  a temporary 
expedient,  as  the  advancing  beach  would  in  a few  years  over- 
take the  new  channel  and  reproduce  the  existing  situation.  If 
a new  channel  be  cut  there  must  be  concurrent  treatment  of 
the  beach  to  arrest  its  advance.  The  obvious  treatment  would 
be  to  plant  this  section  of  the  beach  with  Suczda  bushes  ; 
these,  if  properly  placed,  should  raise  the  height  of  the  crest 
and  at  the  same  time  automatically  stabilise  the  beach.  The 
matter  is  referred  to  here  with  a view  to  ventilating  the  subject 
in  the  locality. 

A.  W.  Cozens-Hardy,  Chairman, 

F.  W.  Oliver,  Secretary, 

Blakeney  Point  Committee. 


REPORT 

ON  THE  BLAKENEY  POINT  LABORATORY 
FOR  THE  YEAR  1913. 

One  of  the  obligations  of  the  Trustees  of  the  Laboratory  is 
to  report  annually  on  the  progress  of  work  carried  out  therein. 
As,  however,  the  investigations  conducted  in  the  Laboratory 
form  but  a part  of  the  work  on  Blakeney  Point,  from  which 
they  are  inseparable,  it  is  proposed  to  deal  comprehensively 
in  these  reports  with  the  whole  of  the  scientific  work  that  is 
in  progress. 
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The  Laboratory. 

The  building  of  a laboratory  to  serve  as  an  adjunct  to  field 
work  at  Blakeney  Point  was  projected  in  1910;  plans  were 
drawn  up  and  approved  by  the  late  Lord  Calthorpe  and  a site 
allocated.  Its  realisation,  however,  had  to  be  postponed  owing 
to  the  unsettlement  of  the  property  following  the  death  of 
Lord  Calthorpe  later  in  the  same  year.  In  the  autumn  of 
1912,  The  Point  passed  into  the  hands  of  the  National  Trust, 
which  body  gave  its  approval  to  the  proposal  and  confirmed 
the  allocation  of  the  site  for  the  Laboratory. 

In  March,  1913,  an  appeal  for  /"150  to  cover  the  estimated 
cost  of  building  was  issued,  and  met  with  a very  generous  and 
immediate  response — ^181  Is.  6d.  being  received  in  subscrip- 
tions. The  building  was  placed  in  the  capable  hands  of  Mr. 
W.  R.  Allen,  of  Blakeney,  and  was  ready  for  occupation  by 
July  1st. 

The  Laboratory,  seen  from  the  south-west  in  the  accom- 
panying view,  stands  on  the  consolidated  sandy  plateau  just 
south  of  the  Glaux  Low.  The  length  over  all  is  28  ft.  and  the 
width  16  ft.  The  outside  walls  are  weather-boarded  and  the 
roof  tiled,  whilst  within  the  Laboratory  is  lined  with  match- 
boarding. The  principal  room,  which  is  the  full  width  of  the 
building,  is  well  lighted  by  seven  windows,  and  has  benches  for 
microscopical  work  along  the  north-east  side,  and  for  chemical 
and  physical  work  and  the  bacteriology  of  soils  on  the  south- 
west. A balance  room  and  a dark  room  are  also  provided, 
together  with  an  instrument  room  and  a shed  for  general 
storage. 

Contributors  will  be  glad  to  know  that  in  construction, 
comfort  and  general  convenience  the  Laboratory  leaves 
nothing  to  be  desired.  All  who  work  on  The  Point  greatly 
appreciate  the  facilities  which  the  generosity  of  the  donors  has 
thus  made  available. 


Aster  Tripolium  bitten  by  Rabbits. 


The  Laboratory. 
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On  the  completion  of  the  Laboratory,  the  Trustees  became 
qualified  to  receive  a promised  grant  of  £\0Q  from  the  Percy 
Sladen  Memorial  Trust,  in  furtherance  of  investigations  to  be 
carried  out  at  Blakeney  Point. 

The  Accounts  here  given  deal  with  the  building  of  the 
Laboratory  and  relevant  expenditure.  The  omission  of  certain 
essential  items  from  the  original  estimate  of  £150  explains  the 
small  deficit  {£1  16s.  Id.)  which  has  been  incurred. 


£ s. 

d. 

£ s. 

d. 

By  Subscriptions  181  1 

6 

To  Mr.  W.  R. 

Deficit  ...  7 16 

1 

Allen,  builder, 
of  Blakeney...  179  12 

8 

Costof  “Appeal,”  &c.  2 5 

Legal  Charges 

0 

and  Insurance  6 19 

11 

188  17 

7 

188  17 

7 

By  a Declaration  of  Trust  dated  June  11th,  1913,  the 
Laboratory  has  been  vested  in  three  Trustees,  viz.,  the  Hon. 
N.  Charles  Rothschild,  A.  G.  Tansley,  and  F.  W.  Oliver.  As 
vacancies  arise  on  the  Board  of  Trustees,  it  has  been  arranged 
that  they  should  be  filled  by  alternate  nominations  by  the 
British  Ecological  Society  and  the  Society  for  the  Promotion  of 
Nature  Reserves. 

The  Trustees  acknowledge  with  gratitude  the  services  of  Mr. 
W.  A.  Forsyth,  F.R.I.B.A.,  freely  given  in  connection  with  the 
plans  and  erection  of  the  Laboratory. 

Organisation  of  Work. 

Systematic  studies  into  the  vegetation  and  faunistics  of 
Blakeney  Point  were  begun  in  1910,  with  the  cordial  approval 
of  the  late  Lord  Calthorpe,  when  the  area  was  visited  by 
working  parties  organised  by  the  Botanical  Department  of 
University  College,  London.  These  parties  consist  of  members 
of  the  staff  and  advanced  students  of  the  Department,  together 
with  other  workers  from  the  Rothamsted  Laboratory,  from 
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Cambridge,  Kew,  Bedford  College,  etc.  As  a rule,  a consider- 
able party,  numbering  from  14  to  20,  has  resided  on  the  Point 
for  a fortnight  in  July,  whilst  smaller  parties  have  come  in 
August,  September,  January,  etc.,  for  longer  or  shorter  periods. 
In  addition  to  these,  several  week-end  visits  of  inspection  are 
paid  in  which  students  of  the  Department  can  be  included.  As 
Headquarters  for  the  social  life  of  these  parties  the  commodious 
old  Lifeboat  house  has  been  secured  and  thoroughly  overhauled, 
whilst  tents  and  the  huts  on  the  Point  provide  sleeping  accom- 
modation. 

The  Nature  of  the  Work. 

The  “general  idea”  of  the  proposed  enquiry  was  to  investigate 
the  relations  of  the  plant  and  animal  populations  to  their 
environment,  both  physical  and  organic.  In  the  case  of  the 
vegetation  this  involved  more  especially  the  habitat  or  topo- 
graphical relations  of  the  plants — their  relations  to  dune  sand, 
to  the  mud  and  saline  moisture  of  the  salt  marshes,  and  to 
shingle. 

On  first  arrival  it  was  necessary  to  take  stock  of  these 
populations — of  their  distribution  in  relation  to  that  of  the  soils. 
Consequently  from  1910 — 1912  mapping  was  a conspicuous 
occupation.  General  maps  of  the  area  from  the  western  ex- 
tremity of  the  Headland  to  the  beach  opposite  Cley  were 
constructed  on  the  scale  ot  25  inches  to  the  mile  (l  in  2500),  on 
which  it  was  possible  to  represent  all  the  principal  assemblages 
or  “associations”  of  plants — the  vegetation  zones  on  the  salt 
marshes  and  shingle  beaches,  the  lows,  the  younger  and  older 
dune  systems,  etc. 

With  the  progress  of  the  mapping,  evidence  soon  began  to 
accumulate  of  the  celerity  of  change  both  in  the  physical 
construction  of  Blakeney  Point  and  in  the  distribution  of 
particular  species  of  plants.  It  is  no  exaggeration  to  say  that 
the  ground  of  Blakeney  Point  is  so  mobile  under  the  play  of 
the  elements  that  change,  often  involving  important  topographi- 
cal features,  can  almost  always  be  detected  by  anyone  familiar 
after  an  interval  of  a few  months.  This  shewed  that  the 
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so-called  permanent  features  were  but  phases,  and  directed 
attention  especially  to  the  nature  and  effects  of  change. 

All  topographical  studies  on  such  an  area  as  Blakeney  Point 
are  really  developmental  studies,  and  this  gives  the  key-note  to 
a considerable  section  of  the  work  there  in  progress. 

For  the  tracing  of  these  changes  or  “successions”  in 
vegetation,  mapping  on  a much  higher  scale  (l  in  60,  1 in  20, 
etc.)  had  to  be  employed,  so  that  the  actual  positions  of  single 
plants  or  groups  could  be  represented.  The  selection  of  areas 
for  these  operations,  and  the  scale  employed,  depend  on  the 
object  in  view,  viz.,  the  tracing  of  stages  in  the  establishment 
and  succession  of  vegetation — an  object  for  which  the  continual 
change  and  growth  of  Blakeney  Point  is  eminently  favourable. 

Apart  from  the  vegetation  changes,  wherever  new  or 
modified  physical  features  are  presenting  themselves  these  are 
mapped  by  the  plane  table  or  other  method,  as  in  the  cases  of 
the  Samphire  Marsh,  the  New  Beaches  off  the  Headland,  and 
the  New  Hook  on  the  Long  Hills. 

Floristics. 

Pari  passu  with  the  vegetation  mapping,  the  individual 
species  of  plants  have  been  collected  and  identified  by  the 
“ Floristic  Section,”  and  the  distribution  of  each  followed  out 
in  detail  over  the  area.  About  120  species  of  flowering  plants 
have  been  recognised.  The  results  of  this  part  of  the  work 
have  been  set  forth  in  Publication  No.  7.  At  the  same  time 
the  various  soils  have  had  to  be  studied  and  in  part  mapped 
and  analysed.  With  the  aid  given  by  experts  from  the 
Rothamsted  Station,  considerable  progress  has  already  been 
made  in  this  department. 

Special  Investigations. 

The  general  overhaul  of  the  plants  of  the  area  has  led  to 
special  investigations  into  various  features  of  interest  shewn 
by  individual  species. 

Thus,  Silene  maritima  was  found  to  exhibit  striking 
polymorphism  in  floral  structure,  no  less  than  seven  recognisable 
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forms  being  met  with.  These  have  been  placed  on  record 
in  Publication  No.  1,  and  breeding  experiments  are  in  progress 
to  determine  whether  these  forms  are  constant  and,  in  general, 
the  nature  of  their  relation  to  one  another. 

Mobile  Ground. 

The  mobility  of  the  main  shingle  beach  is  one  of  the  out- 
standing features  at  Blakeney  Point.  Shingle  from  the  crest 
and  sea  front  is  liable  to  be  scattered  down  the  lee  slope  in 
heavy  weather — the  aggregate  result  of  the  operation  being  a 
slow  but  steady  advance  of  the  bank  in  a landward  direction. 
To  elucidate  fully  the  resulting  structure  of  the  beach, 
numerous  trenches  were  opened  at  appropriate  spots  and  their 
profiles  plotted.  Other  cuttings  were  made  through  the  old 
consolidated  Watch  House  lateral  bank  and  through  a new, 
and  as  yet  unconsolidated,  lateral  formed  during  stormy  weather 
in  1911.  The  results  of  these  excavations  have  been  brought 
together  and  will  be  published  shortly. 

Hydrodynamics. 

Another  question  closely  associated  with  beach  physics  is 
that  of  the  constant  presence  of  fresh  water  in  the  shingle 
beaches  even  throughout  periods  of  prolonged  drought — as 
during  the  summer  of  1911.  Many  of  the  plants  which  grow 
on  the  beach  depend  for  their  existence  on  fresh  water,  and  if 
wetted  by  the  sea,  as  during  onshore  gales  in  summer,  turn 
brown  and  wither  away.  When  holes  are  dug  in  the  shingle 
fresh  water  is  generally  found,  whilst  a well  sunk  close  by  the 
Lifeboat  House  last  July,  within  50  feet  of  high-water  mark, 
has  yielded  ample  supplies  of  fresh  water  for  all  purposes. 

The  fresh-water  table  tapped  by  this  and  other  wells  rests  on 
the  salt-water  table  of  the  sea,  as  its  level  rises  and  falls  with 
the  spring  and  neap  tides : at  the  same  time  the  water  is  not 
contaminated — the  percentage  of  chlorides  in  the  wells  being 
practically  negligeable.  The  whole  question  of  the  hydro- 
dynamics of  maritime  shingle  (which  has  an  economic  bearing 
as  well  as  being  of  scientific  interest)  is  receiving  attention. 
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Though  not  a few  plants  otherwise  intolerant  of  salt  reach 
the  beach  by  the  drifting  of  their  very  resistant  seeds — -others, 
like  Statice  (Sea  Tavender),  Artemisia  (Sea  Wormwood),  etc., 
characteristic  of  salt  marshes,  migrate  to  the  shingle  from  the 
marshes  as  the  former  encroaches  on  the  latter.  As  the  shingle 
overwhelms  these  plants  their  permanent  stems  push  up 
through  the  shingle  and  their  buds  expand  above  the  surface. 
In  the  case  of  Statice  it  is  easy  to  trace  this  migration  and  to 
verify  in  the  shingle  the  production  of  new  root  systems.  That 
this  should  be  a normal  mode  of  establishment  in  shingle  of 
certain  plants  is  remarkable,  for  no  two  soils  could  differ  more 
in  physical  properties  than  that  of  a salt  marsh  and  a shingle 
beach.  The  opportunity  to  investigate  the  nature  of  the 
adaptive  responses  shewn  by  these  migrating  halophytes  was 
too  good  to  be  missed  and  the  matter  is  being  followed  out  in 
detail. 

SU^EDA  FRUTICOSA. 

This  plant  is  the  largest  and  most  conspicuous  of  all  our 
shingle  plants  (it  is  our  only  shingle  bush),  and  flourishes 
nowhere  in  England  better  than  on  the  Blakeney  beaches.  Its 
distribution  on  the  area  is  singular  and  its  relation  to  mobile 
shingle  of  great  interest.  For  the  last  four  years  the  plant  has 
been  under  close  observation,  and  some  account  of  the  results 
obtained  recently  appeared  in  Publication  No.  8. 

Suceda  establishes  itself  readily  from  seed  left  with  the  tidal 
drift  on  the  lee  fringe  of  the  beach.  Wherever  this  fringe  is 
sufficiently  protected  from  scour,  quantities  of  seedlings  arise 
and  grow  into  vigorous  bushes.  When  shingle  is  shot  over  the 
crest  these  bushes  are  liable  to  be  prostrated  and  partially 
buried,  but  they  rapidly  push  through  and  grow  more  vigorously 
than  ever.  Along  the  “ Marrams”  stretch,  especially,  the  bushes 
occupy  successive  longitudinal  zones  between  the  crest  and  the 
marshes.  These  zones  correspond  with  periods  of  dormancy  in 
the  landward  travel  of  the  beach,  whilst  the  intervening  belts, 
which  do  not  bear  Suceda,  represent  advances  of  the  shingle 
due  to  abnormally  high  tides  and  on-shore  gales. 
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Though  the  Sucedas  growing  in  the  natural  state  are  not 
thick  enough  to  act  as  an  impenetrable  bulwark  to  the  travel  of 
shingle,  a study  of  the  details  of  surface  relief  of  the  beach 
shews  that  the  bushes  tend  to  amass  shingle  and  raise  the  level 
of  the  beach  in  their  immediate  vicinity — the  main  travel  being 
by  gullies  corresponding  with  gaps  in  the  rows.  Suceda  is 
evidently  a plant  with  a mission — analogous  to  that  of  Psamma 
on  blown  sand.  If  it  were  planted  densely  enough  in  a broad 
belt  near  the  top  of  the  beach,  the  travel  of  shingle  should  be 
arrested  and  the  level  of  the  crest  raised  above  the  limits  of 
even  exceptional  tides. 

The  properties  of  this  plant  merit  a thorough  trial  on  an 
adequate  scale.  It  is  much  to  be  hoped  that  an  opportunity 
may  be  found  for  this  on  the  bare  and  very  mobile  section  of 
the  beach  near  Cley,  where  the  shingle  is  encroaching  on  the 
channel  and  causing  trouble  of  various  kinds.  The  success  of 
such  an  experiment  would  be  important  in  arresting  the  im- 
mediate trouble  at  hand,  and  it  should  also  have  far-reaching 
results,  as  the  method  would  be  adopted  on  other  shingle 
beaches  where  the  economic  interests  threatened  are  much  more 
considerable  than  at  Cley.  Vast  sums  of  money  are  spent  all 
round  our  coasts  on  sea  walls  and  other  costly  protective 
constructions,  a very  considerable  portion  of  which  could  un- 
doubtedly be  saved  if  a few  simple  experiments  with  suitable 
plants  were  carried  out  under  proper  conditions  by  competent 
persons. 

It  is  estimated  that  a sum  of  about  ,£"400,  spread  over  5 years, 
would  suffice  properly  to  plant  with  Suceda  this  half-mile 
section  of  the  beach. 

The  Alg,e  and  other  Cryptogamic  Plants. 

Though  full  attention  has  been  given  to  the  physical  properties 
and  vegetation  of  shingle,  the  mud  flats  and  marshes  have  not 
been  neglected.  The  earlier  phases  of  the  salt  marsh  are  mud 
flats  occupied  by  a variety  of  species  of  Algae.  These  have 
been  very  carefully  examined  by  Mr.  A.  D.  Cotton  (of  the  Kew 
staff)  and  others,  and  it  is  hoped  to  issue  the  results  of  their 
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survey  within  the  next  eighteen  months  as  a companion  booklet 
to  our  Publication  No.  7,  which  deals  with  the  phanerogamic 
flora.  The  conspicuous  Algse  include  green  forms  such  as 
V aucheria  Thureti,  Rhizoclonium,  and  Enteromorpha,  brown 
Algae  such  as  Fucus  vesiculosus,  F.  volubilis,  Pelvetia  canali- 
culata  and  its  remarkable  free-growing  form  libera — a feature 
of  the  younger  Salicornia  marshes;  whilst  among  a number  of 
blue-green  Algae  the  mud-loving  Microcoleus  chthonoplastes 
deserves  special  mention.  These  and  other  Algae  occupy  their 
OAvn  particular  zones  on  the  protected  tidal  shores  of  the  estuary, 
and  play  an  important  part  in  preparing  the  ground  for  the 
phanerogamic  halophytes  which  follow  in  their  wake.  In 
addition  to  their  systematic,  distributional  and  biological 
features,  the  part  which  these  lowly  organisms  play  in  the 
accretion  of  soil  and  building  up  of  land  is  receiving  attention, 
and  promises  to  lead  to  interesting  results.  These  plants  have 
played  and  are  still  playing  an  important  role  on  the  flats  near 
the  Hood,  where  the  ground  level  is  rapidly  rising.  Neither 
have  the  Diatoms  been  forgotten,  nor  the  Bacteria  of  the  mud 
flats  and  marshes.  Before  leaving  the  group  of  the  Algse  it 
may  interest  some  to  hear  that  the  curious  Pelvetia  can aliculat a 
forma  libera  was  first  found  at  Blakeney  Point.  (See  Publi- 
cation No.  3.)  Last  autumn  its  occurrence  was  reported  on 
the  Burnham  Overy  marshes  by  Mr.  Patrick  Disney,  and  it  is 
to  be  expected  that  it  will  be  found  at  other  points  on  these 
shores  where  appropriate  conditions  prevail. 

The  study  of  algal  distribution  shews  that  this  is  influenced 
in  an  important  way  by  the  tides.  In  this  connection  it  is 
hoped  to  instal  quite  shortly  a recording  gauge,  so  that  full 
information  may  be  available  as  to  the  duration  of  immersion 
of  the  plants  at  various  levels  of  the  tidal  zone. 

The  Lichens  which  settle  on  the  dormant  shingle  have  been 
under  study  for  the  last  two  years  ; their  distribution  has  been 
worked  out,  their  forms  identified  and  their  manner  of  settle- 
ment and  rate  of  growth  investigated,  a.  preliminary  account 
of  the  results  in  this  field  will  shortly  appear. 
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Faunistics. 

The  animals  of  the  Point  offer  an  attractive  field,  which  has 
been  studied  side  by  side  with  the  plants.  The  Terns  and 
other  wild  sea  fowl  which  breed  here  have  received  a large 
amount  of  attention  at  the  hands  of  the  Faunistic  section  (see 
Publication  No.  5),  culminating  last  summer  in  a census  of  the 
Tern  colony — a tabulation  and  registration  of  all  the  types  of 
nests  and  eggs ; dimensions,  ground  colour,  mottling,  etc. 
These  results  are  now  being  worked  out  according  to  approved 
biometrical  methods. 

During  the  breeding  season  of  1912  many  young  birds  were 
ringed  in  connection  with  the  “ British  Birds  ” Marking  Scheme, 
viz.,  Common  Tern,  Little  Tern,  Ringed  Plover,  etc.  Of  the 
Common  Terns  one  was  reported  as  being  taken  on  the  Durham 
Coast,  near  Sunderland,  in  September  of  the  same  year.  In 
1913  the  practice  was  discontinued  at  Blakeney  Point  as  it  did 
not  seem  evident  that  there  was  any  special  problem  touching 
the  migration  of  these  birds  which  ornithologists  were  anxious 
to  elucidate. 

A record  has  been  kept  of  butterflies  and  moths  found  on  the 
Point,  and  the  feeding  habits  of  the  rabbits  and  their  relation 
to  the  vegetation  have  been  studied  (Publication  No.  9),  partly 
by  direct  observation,  and  partly  by  the  fencing  of  small 
selected  areas. 

It  is  hoped  in  time  that  other  groups  of  animals  may  be 
investigated,  particularly  the  Worms,  Molluscs  and  Crustaceans 
of  the  tidal  zone,  and  their  life  histories,  distribution,  and 
methods  of  feeding  elucidated.  It  is  intended  in  due  course  to 
issue  lists  of  the  Fauna  as  a preliminary  to  further  investigations. 

During  the  early  spring  Mr.  F.  J.  Cox,  of  the  Tring  Museum, 
resided  on  the  Point  for  some  weeks,  studying  more  particularly 
the  small  rodents  and  the  fleas  which  inhabit  them. 

The  notes  written  above  are  intended  to  serve  as  an  indica- 
tion of  the  various  lines  of  work  now  being  pursued  at  Blakeney 
Point ; they  make  no  claim  to  be  actual  records  of  results. 
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These,  as  they  mature,  will  be  published  from  time  to  time. 
Appended  is  a list  of  papers  arising  out  of  the  work  that  have 
appeared  during  the  years  1912  and  1913. 

F.  W.  Oliver, 

For  the  Trustees  of  the  Laboratory. 


List  of  Blakeney  Point  Publications, 

1913  and  1914. 

No.  1.  Polymorphism  in  the  Flower  of  Silene  maritima,  by 
E.  J.  Salisbury;  New  Phytol.,  Vol.  XI.,  p.  7. 

„ 2.  The  Shingle  Beach  as  a Plant  Habitat,  by  F.  W 

Oliver  ; New  Phytol,  Vol.  XI.,  p.  73. 

,,  3.  The  Brown  Seedweeds  of  the  Salt  Marsh,  by  S.  M. 

Baker;  Linn.  Soc.  Journ.  Bot.,  Vol.  XL.,  p.  275. 

„ 4.  Blakeney  Point,  Norfolk;  the  new  Nature  Reserve, 

by  F.  W.  Oliver;  Gardeners’  Chronicle,  Feb.  15, 
1913. 

,,  5.  Some  Notes  on  the  Animal  Life  of  Blakeney  Point, 

by  Wm.  Rowan;  Knowledge,  April,  1913. 

,,  6.  Some  Remarks  on  Blakeney  Point,  Norfolk,  by  F.  W. 

Oliver  ; Journ.  of  Ecology,  Vol.  I.,  p.  4. 

,,  7.  Topography  and  Vegetation  of  Blakeney  Point, 

Norfolk,  by  F.  W.  Oliver  and  E.  J.  Salisbury  ; Norf. 
and  Norw.  Nat.  Soc.,  Vol.  IX.,  pt.  4,  p.  485,  1913. 

,,  8.  Vegetation  and  Mobile  Ground  as  illustrated  by 

Suceda  fruticosa  on  Shingle,  by  F.  W.  Oliver  and 
E.  J.  Salisbury;  Journ.  of  Ecol.,  Vol.  I.,  p.  249. 

„ 9.  Note  on  the  Food  Plants  of  Rabbits  on  Blakeney 

Point,  Norfolk,  by  Wm.  Rowan;  Journ.  of  Ecol., 
Vol.  I.,  p.  273. 
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IV. 

MAPPING  AS  AN  ECOLOGICAL  INSTRUMENT. 

By  Winifred  E.  Brenchley,  D.Sc.,  F.L.S., 
Fellow  of  University  College,  London. 

(Rothamsted  Experimental  Station). 

Read  February  24th.  1914. 

The  science  and  art  of  mapping  have  undergone  considerable 
change  and  development  during  recent  years.  In  the  older 
conception  of  things  the  “ map  ” was  an  end  in  itself,  and  the 
methods  and  work  involved  led  up  primarily  and  solely  to 
the  production  of  the  map,  beyond  which  no  further  advance 
was  deemed  possible  or  necessary.  This  idea  still  lingers  in 
many  minds,  but  it  is  gradually  being  supplanted  by  the  wider 
conception  of  the  map  as  a means  to  an  end — a graphical 
representation  of  facts  from  which  other  facts  and  hypotheses 
can  be  deduced,  and  upon  which  theories  established  on  a firm 
basis  can  be  built. 

If  this  wider  view  of  mapping  be  accepted,  it  is  possible 
to  extend  its  application  very  considerably,  while  at  the  same 
time  much  more  catholicity  of  interpretation  of  the  maps  is 
rendered  practicable,  so  that  this  method  of  representing  facts 
becomes  one  of  the  most  useful  instruments  in  the  hands  of 
the  scientific  worker.  The  scope  of  the  method  admits  of  a 
variety  of  pictures  being  made  of  one  and  the  same  area,  each 
picture  representing  a different  series  of  facts,  thus  enabling 
useful  comparisons  to  be  instituted  between  the  various  factors 
concerned.  For  instance,  such  a series  may  show  the  physical 
features,  the  distribution  of  the  different  types  of  vegetation, 
the  contour  of  the  ground,  and  the  variety  of  soils  present ; 
in  some  cases  two  series  of  facts  may  be  judiciously  combined 
and  indicated  on  the  same  map — the  physical  features  and  the 
distribution  of  vegetation  types  being  a very  usual  combination. 
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When  preparing  to  survey  a specified  area,  the  scale  upon 
which  the  map  is  to  be  charted  must  receive  careful  con- 
sideration. If  it  is  desired  to  indicate  much  detail,  a large 
scale  must  be  used.  If  the  area  is  extensive  the  use  of  this 
large  scale  has  the  great  disadvantage  of  making  the  resulting 
map  very  unwieldy,  so  that  it  has  to  be  reduced  to  within 
reasonable  working  limits.  Practical  experience  has  shown 
that  the  better  plan  is  to  use  at  first  a relatively  small  scale, 
such  as  1/2500,  which  is  that  adopted  on  many  of  the  ordnance 
survey  maps.  In  this  case  much  of  the  detail  has  to  be 
eliminated,  so  that  only  the  salient  features  of  the  survey  are 
indicated.  When  once  such  a general  field  map  of  the  whole 
area  is  completed,  any  number  of  small  maps  can  be  con- 
structed by  various  methods,  showing  the  details  of  typical  or 
specified  areas  on  as  large  a scale  as  may  be  desirable. 

During  the  last  ten  years  two  ecological  surveys  have  been 
carried  out  under  the  direction  of  Professor  F.  W.  Oliver,  of 
University  College,  London,  one  at  the  Bouche  d’Erquy, 
Brittany,  the  other  at  Blakeney  Point,  Norfolk.  From  these 
two  sources  most  of  the  illustrations  for  the  present  paper  are 
drawn. 

It  is  always  useful  and  advisable  to  glean  as  much  informa- 
tion as  possible  with  regard  to  the  past  history  of  the  area 
under  consideration.  Very  frequently  old  maps  and  pictures 
are  extant,  which  convey  certain  ideas,  though  as  a general 
rule  the  maps  at  least  are  most  remarkably  inaccurate  ! In  the 
Presidential  Address  of  the  late  Mr.  C.  liamond,  read  to  this 
Society  in  1907,  a series  of  old  maps  and  pictures  of  Blakeney 
Point  are  illustrated.1  The  first  map  or  picture  is  dated  1586, 
and  conveys  but  a vague  idea  of  the  Point,  while  relative 
distances  and  positions  are  stated  by  Mr.  Hamond  to  be  very 
uncertain.  The  second  map,  1690,  about  100  years  later,  is 
much  clearer.  The  pebble  stone  beach  is  shown  as  continuing 
right  round  the  sandhills ; the  wall  indicated  is  not  now 
evident.  The  third  map  was  made  in  1797,  and  is  supposed  to 
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be  the  first  map  of  the  area  that  was  made  from  an  actual 
survey.  During  the  lapse  of  this  hundred  years  the  shape  of 
the  Point  changed  considerably,  the  tip  growing  out  in  a S.W. 
direction,  so  that  it  compared  more  closely  with  the  condition 
of  things  at  the  present  time.  The  fourth  map  is  that  made 
from  a fairly  recent  Ordnance  Survey.  The  Ordnance  maps 
are  very  useful  as  the  starting  point  of  an  ecological  survey, 
but  they  are  not  nearly  accurate  enough  for  the  purposes  of  a 
detailed  investigation,  consequently  the  construction  of  a 
general  field  map  of  the  whole  of  the  selected  area  is  essential. 

General  Field  Map. 

This  may  with  advantage  combine  the  main  geographical  and 
vegetation  features,  because  it  is  usually  found  that  a very  close 
connection  exists  between  the  two  factors.  For  convenience 
sake  the  scale  used  at  Blakeney  was  1/2500,  and  specially  ruled 
squared  paper  was  obtained  so  that  the  map  might  be  charted 
directly  to  this  scale.  The  selection  of  a convenient  base  line 
is  all-important.  If  a permanent  line  can  be  obtained,  so  much 
the  better — if  not,  an  imaginary  line  must  be  fixed  by  means  of 
permanent  bench  marks  made  in  appropriate  positions.  At 
Blakeney  a line  of  telephone  posts,  stretching  from  the  Point 
right  into  Cley,  gives  a most  convenient  system  upon  which  to 
base  the  work.  With  an  extended  area  it  may  be  necessary 
and  advisable  to  work  with  a composite  base  line,  the  angles 
between  the  different  sections  being  carefully  measured  by 
instruments. 

The  measuring  up  of  the  base  line  needs  great  care,  and 
should  always  be  done  with  a chain,  and  on  no  account  with  a 
tape,  as  the  latter  is  apt  to  stretch  and  is  also  blown  about  by 
the  wind,  thus  introducing  inaccuracy  at  the  very  outset  of  the 
work.  A few  perpendiculars  from  the  base  line  must  then  be 
raised  at  convenient  intervals  with  the  aid  of  the  theodolite,  the 
perpendiculars  being  marked  out  with  barber’s  poles  and  five 
foot  ranging  sticks.  Intermediate  perpendiculars,  for  con- 
venience in  working,  can  then  be  raised  by  means  of  the  cross 
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staff.  An  optical  square  may  be  used,  but  the  result  is  far  less 
accurate  over  long  distances. 

The  actual  charting  of  a section  of  the  map  needs  two 
operators,  and  can  be  done  with  the  aid  of  one  chain  and  one 
100  foot  tape,  but  a very  great  saving  of  time  and  labour  is 
effected  if  at  least  two  chains  and  two  or  three  tapes  are  avail- 
able for  each  unit  of  two  workers.  It  is  advisable  to  divide  the 
map  into  sections  of  convenient  widths  bounded  by  adjacent 
perpendiculars  from  the  base  line. 

The  chain  is  laid  down  along  the  perpendicular  and  secured 
with  arrows.  With  the  aid  of  a second  chain  or  tape,  the 
perpendicular  distances  of  the  salient  points  of  the  different 
physical  and  vegetation  features  are  measured  from  the  first 
chain  and  charted  on  to  squared  paper  on  the  selected  scale. 
These  points  are  joined  up,  freehand,  as  the  work  proceeds. 
At  first  it  is  necessary  to  obtain  the  right  angle  for  each 
measurement  with  an  optical  square,  but  after  some  experience 
this  can  be  dispensed  with.  If  there  is  much  wind,  all  the 
longer  measurements  should  be  made  with  a chain,  as  the  sag 
of  a tape  introduces  considerable  inaccuracy.  The  significance 
of  the  various  features  charted  must  be  carefully  indicated. 
For  the  sake  of  clearness  it  is  best  to  use  definite  symbols  or 
initial  letters  to  represent  the  various  plants,  such  symbols 
being  indexed  on  the  chart  itself.  On  the  general  map  letters 
are  perhaps  preferable,  whereas  on  small  detailed  maps  symbols 
are  the  more  convenient.  For  instance,  on  the  Erquy  and 
Blakeney  general  maps,  Salicornia  europcea  is  designated  by 
SI,  Saceda  maritima  by  Sd,  Aster  Tripolium  by  As  or  A, 
Silene  maritima  by  Si,  Obione  portulacoides  by  O.  The 
different  associations  of  plants  are  indicated  by  combinations 
of  the  representative  letters.  Only  the  principal  constituents  of 
each  association  are  indicated,  and  the  relative  dominance 
of  the  different  species  is  shown  by  the  order  in  which  the 
letters  are  arranged.  SI  As  Sd  shows  that  Salicornia  europcea 
is  the  dominant,  Aster  coming  second,  Suceda  maritima  third. 
SI  As  Sd  signifies  that  while  Salicornia  is  dominant,  Aster 
and  Suceda  are  about  equal  in  quantity,  while  SI  As  Sd 


Blocked-in  Map  of  part  of  Blakeney  Point.  Scale  1/2500. 
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Mixed  association  of  Salicornia  europaea,  Suaeda  maritima  and 
Obione  portulacoides. 


Salicornia  europaea  marsh. 


® » • Aster  Tripolium  marsh. 

+ • • 


A,  Aster  Tripolium.  P,  Pelvetia.  SI,  Salicornia  europaea. 

(The  presence  of  some  number  of  plants  other  than  those  repre- 
sented by  any  particular  symbol  is  shown  by  the  insertion  of 
indicator  letters). 
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represents  an  association  in  which  the  three  are  equal  in 
distribution.  By  a judicious  combination  of  letters  and 
brackets  it  is  possible  to  illustrate  a great  variety  of 
associations  in  a very  simple  and  concise  way.  Multiplicity 
of  associations  on  a single  map  is  to  be  avoided  if  possible — 
it  is  usually  practicable  to  select  a few  typical  combinations 
into  which  most  of  the  associations  can  be  fitted. 

One  of  the  great  essentials  for  the  success  of  a field  map, 
apart  from  actual  accuracy  in  working,  is  neatness  of  charting. 
A very  hard,  sharp-pointed  pencil  is  required,  3H  being  the 
softest  that  can  be  recommended,  and  the  lettering  on  the  map 
needs  to  be  very  small  but  clear,  in  order  to  avoid  overlapping 
and  confusion. 

When  the  adjacent  sections  of  the  field  map  are  completed, 
they  are  placed  together  to  make  certain  that  they  fit  on  to  one 
another  accurately,  any  discrepancies  being  remedied  by 
additional  measurements  and  corrections.  The  whole  chart  is 
then  inked  in  with  Indian  ink  for  the  sake  of  permanence,  and  the 
completed  map  is  finally  transferred  on  to  tracing  cloth,  giving 
an  initial  map  in  a form  that  is  convenient  for  working  purposes 
in  the  field. 

In  order  to  show  more  clearly  the  relations  between  the 
various  associations  of  plants  or  between  the  different  types  of 
soil,  a blocked-in  map  can  be  constructed  from  the  preliminary 
one.  For  this  the  outlines  are  traced,  but  instead  of  the  letter- 
ing being  transferred,  the  areas  of  the  associations,  for  instance, 
are  blocked-in  in  various  ways.  On  Blakeney  Point  the 
distribution  of  Suceda  fruticosa  is  a very  outstanding  feature,  so 
in  the  blocked-in  map  this  plant  is  represented  by  solid  black 
colouring.  The  Salicornia  marsh  is  dotted,  and  as  the  “ Aster 
Tripolium  ” field  is  regarded  as  a specialised  Salicornia  marsh, 
it  is  shown  by  heavier  dots,  while  the  rather  mixed  association 
fringing  the  upper  edge  of  the  marsh  appears  0W0  Contrast 
is  the  great  point  at  which  to  aim,  hence  as  sand-dunes  and 
marshes  are  so  diametrically  opposite,  the  dunes  are  delineated 
by  slanting  lines.  Care  must  be  taken  to  reduce  the  number  of 
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symbols  to  a minimum  in  order  to  avoid  confusion,  but  if  this 
precaution  be  taken,  such  a blocked-in  map  shows  at  a glance 
the  general  state  of  affairs  on  the  area.  For  each  map  the 
appropriate  symbols  to  be  used  must  be  decided  for  the 
individual  case.  The  aim  of  a blocked-in  map  is  to  bring  out 
certain  salient  features,  and  the  symbols  must  be  so  arranged 
as  to  emphasize  the  essential  points  by  obtaining  the  greatest 
contrasts  and  by  avoiding  all  appearance  of  confusion  by  the 
judicious  arrangement  of  a limited  number  of  symbols.  As 
this  is  the  case,  no  convention  has  been  adopted  for  the  use  of 
the  different  symbols,  and  it  is  probable  that  no  convention  ever 
can  be  adopted,  though  the  matter  has  already  been  carefully 
discussed.  In  fact,  it  is  often  deemed  advisable  to  vary  the 
use  of  the  same  symbols  in  the  different  maps  of  a single 
investigation,  and  even  to  represent  the  same  feature  by 
another  symbol,  if  such  a course  serves  to  emphasize  the  point 
for  which  each  individual  map  is  constructed. 

Another  method  of  mapping,  which  proves  of  great  use  in 
certain  cases,  is  that  in  which  the  plane  table  is  used,  the 
position  of  the  various  points  being  obtained  by  means  of 
intersection  of  lines  drawn  from  either  end  of  the  base  line  to 
the  points.  The  method  is  best  adapted  to  fairly  level  areas, 
as  it  is  often  necessary  to  sight  over  long  distances.  A base 
line,  the  longer  the  better,  is  selected  so  as  to  be  at  right 
angles  to  most  of  the  points  required.  The  plane  table, 
with  its  telescope  and  ruler,  is  set  up  at  one  end  of  the  base 
line,  A,  and  a point  A is  marked  on  the  plane  table  which 
coincides  as  nearly  as  possible  with  the  point  A on  the  ground  ; 
a base  line  is  drawn  to  scale  on  the  plane  table.  The 
telescope  is  then  trained  successively  upon  each  of  the  points 
required,  and  direction  lines  are  ruled  on  the  plane  table 
towards  them.  The  table  is  then  set  up  again  at  B at  the 
other  end  of  the  base  line,  great  care  being  taken  to  orientate  it 
so  that  the  base  line  on  the  paper  follows  that  on  the  ground. 
The  same  procedure  is  followed  as  before,  but  there  is  no  need 
to  rule  the  lines  all  the  way,  as  only  the  intersection  points  are 
needed.  The  accuracy  of  the  work  can  be  tested  by  chaining 


Fig  2 


Sketch  illustrating  the  method  of  mapping  the  distribution  of  Suseda  fruticosa 
bushes  on  a shingle  bank  by  means  of  the  plane  table. 


730  MAPPING  AS  AN  ECOLOGICAL  INSTRUMENT. 

changes  that  occur  in  a specified  area  during  a period  of  years. 
As  the  areas  are  relatively  small  it  is  possible  to  re-chart  them 
periodically,  so  that  accurate  comparisons  can  be  made 
between  the  maps.  When  this  re-charting  is  intended,  it  is 
necessary  to  mark  the  site  of  each  grid  permanently  in  some 
way — by  means  of  stakes  driven  into  each  corner,  by  cairns  of 
stones,  if  in  very  isolated  places,  or,  failing  these,  by  location 
by  means  of  landmarks  or  by  measurements  with  ths  surveying 
instruments.  The  two  charts  illustrated  show  the  same  grid  at 
an  interval  of  five  years,  showing  very  clearly  the  permanence 
of  the  clumps  of  Silene  maritima,  which  have  somewhat 
increased  in  size,  the  growth  of  the  Suceda  fruticosa,  while 
they  also  show  how  the  Rumex  on  the  upper  part  of  the  grid 
has  completely  disappeared. 

Transects. 

The  principle  of  the  transect  is  the  same  as  that  of  the  grid, 
except  that  the  area  under  consideration  is  very  long  and 
narrow,  being  of  any  length  and  frequently  about  one  decimetre 
in  width.  The  transect  is  particularly  useful  as  a means  of 
illustrating  the  change  in  the  plant  associations  where  zonation 
occurs,  such  as  in  the  transition  from  shingle  bank  to  marsh. 
If  the  transect  is  run  across  the  zones  at  right  angles,  the 
changes  and  gradations  can  be  delineated  within  a very  small 
compass.  The  variation  in  the  groundwork  vegetation  can  be 
clearly  brought  out  by  the  judicious  use  of  colours  on  the  chart. 

In  the  course  of  a vegetation  survey  it  is  commonly  found 
that  certain  peculiarities  of  plant  distribution  are  correlated 
with  the  physical  features  of  the  area.  This  correlation  can 
best  be  demonstrated  by  means  of  contour  maps,  for  which  the 
level  of  the  ground  at  different  points  is  determined,  the  contours 
being  drawn  from  the  data  so  obtained.  To  get  the  levels  a 
certain  low  level  is  taken  as  the  zero  point.  Then  by  means  of 
a telescope  and  levelling  staff  a determination  is  made  of  the 
heights  above  the  zero  of  numerous  points  all  over  the  area, 
the  number  and  distribution  of  the  points  being  determined  by 
the  complexity  of  the  system.  To  get  the  contours  on  the 
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decimetre  strips.  All  the  laths  are  marked  with  centimetre 
divisions,  and  the  charting  closely  resembles  that  of  a grid, 
except  that  even  greater  accuracy  in  measuring  and  mapping 
is  essential. 

An  excellent  example  of  the  use  of  the  quadrat  was 
provided  by  a small  depression  on  the  Erquy  Bouche,  which 
was  filled  originally  with  a dense  growth  of  Salicornia  europcea, 
chiefly  of  a peculiar  apple-green  type,  and  which  was  sur- 
rounded by  hummocks  colonised  chiefly  by  Suceda  maritima. 
The  quadrat  was  four  times  the  usual  size,  being  one  metre 
square,  and  was  charted  on  a scale  of  1/5  for  a period  of  four 
years.  The  variation  in  the  yearly  colonisation  of  the  area  is 
well  shown  by  the  completed  charts. 

An  analysis  was  made  of  the  number  of  each  of  the  different 
species  occurring  in  each  year,  and  the  changes  are  shown  even 
more  clearly  by  the  figures  than  by  the  maps  themselves.  For 
instance,  in  1905  there  were  127  plants  of  the  crimson  type  of 
Salicornia  europcea,  whereas  in  1907,  1,498  were  present ; in 
1905,  1,718  plants  of  Salicornia  of  all  types  were  present,  but 
in  1907  this  number  increased  to  5,470.  Such  an  analysis  is 
only  possible  after  the  plants  have  been  accurately  charted — it 
would  be  a most  difficult  matter  to  carry  it  out  on  the  area  it- 
self, especially  in  patches  where  the  colonisation  is  very  dense. 

A further  use  can  be  made  of  the  quadrant  charts  to  show 
the  distribution  of  individual  species.  From  the  maps  of  the 
Erquy  hollow  and  hummocks  several  tracings  have  been  made, 
each  tracing  bearing  one  single  species.  Those  for  1905  show 
very  clearly  the  way  in  which  the  apple-green  Salicornia  is 
segregated  in  the  hollow  in  the  middle  of  the  area,  whereas  the 
intermediate  and  crimson  forms  of  the  same  species  shunned 
the  hollow  and  colonised  the  higher  ground  of  the  surrounding 
hummocks.  Also,  both  the  green  and  purple  types  of  Suceda 
maritima  practically  confined  themselves  to  the  hummocks. 
In  1907  all  three  types  of  Salicornia  tended  to  congregate  in 
the  depression,  comparatively  few  occurring  on  the  higher 
slopes.  The  Suceda  was  fairly  evenly  distributed  over  both 


Fig.  6 


Chart  of  a simple  Quadrat.  Length  of  side.  \ metre. 

• 

Salicornia  europsea  : apple  green  type  |,  intermediate  I,  crimson  | 
Suaeda  maritima  : green  type  V,  purple  V 

A,  Aster  Tripolium.  L,  Lepigonum  marinum.  P,  Plantago  maritima. 
+ Salicornia  radicans. 


Fig.  7.  Analysis  of  Quadrat  shown  in  Fig.  6. 
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high  and  low  ground,  instead  of  being  confined  to  the  hummocks. 
In  1909  the  population  of  Salicornia  had  decreased  to  a 
remarkable  extent,  the  distribution  being  far  more  regular  than 
before.  The  Suceda  maritima,  on  the-  other  hand,  showed  a 
corresponding  increase  in  number,  the  whole  area  being  densely 
colonised  by  both  purple  and  green  types. 

Such  charts  give  a graphic  picture  of  the  fact  that  owing  to 
certain  ecological  changes  an  area  which  initially  supported 
apple  green  Salicornia  in  the  hollow  and  Suceda  maritima  on 
the  hummocks  changed  its  population  so  much  in  four  years 
that  hummocks  and  hollow  alike  were  filled  with  dense  masses 
of  Suceda  maratima , the  Salicornia  taking  only  a secondary 
place. 

Charts  and  maps  provide  a most  useful  check  to  observations 
made  by  the  eye.  Where  several  species  occur  in  association 
it  is  often  difficult  to  make  a fair  estimate  of  their  relative 
dominance,  as  the  difference  in  habit  is  apt  to  bias  one’s 
judgment.  For  instance,  if  Suceda  maritima  and  Salicornia 
europcea  are  growing  together,  the  Suceda  will  often  give  a 
false  impression  of  dominance  owing  to  its  bushy  habit,  as 
a few  bushy  Sucedas  make  more  impression  on  the  eye  than  a 
far  greater  number  of  the  straight,  little-branched  Salicornias. 

To  sum  up,  it  can  easily  be  seen  that  the  uses  and  applications 
of  mapping  as  a scientific  instrument  are  many  and  varied. 
With  certain  main  principles  underlying  the  whole  process, 
there  is  yet  scope  for  the  play  of  much  individuality  on  the 
part  of  the  investigator.  A few  essential  points  must  be 
observed — the  areas  to  be  mapped  need  careful  selection,  while 
the  methods  adopted  should  be  as  simple  as  is  consistent  with 
the  attainment  of  the  end  desired.  Given  these  essentials,  it 
is  certain  that  the  usefulness  of  mapping  has  not  yet  been 
fully  recognised,  and  that  as  time  goes  on  extended  applications 
of  the  system  will  develop. 
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V. 

AZOLLA  FILICULOIDES  LAM. 

By  W.  H.  Burrell,  F.L.S. 

Read  October  27th,  1913,  and  Supplemented. 

The  genus  Azolla  is  classified  under  the  Archegoniatae, 
showing  affinity  with  ferns  in  having  the  sporophyte  as  the 
dominant  stage  in  the  alternation  of  generations.  It  differs 
from  them  in  yielding  two  kinds  of  spores,  producing  antheridia 
and  archegonia  on  separate  prothallia,  whereas  ferns  are  homo- 
sporous,  antheridia  and  archegonia  being  borne  by  the  same 
prothallium.  Azolla  was  formerly  included  in  the  N.O. 
Marsiliaceae,  its  segregation  with  Salvinia  in  a new  order, 
Salviniaceae,  depending  on  the  separation  of  male  and  female 
spores  in  distinct  soii,  the  old  order  Marsiliaceae  being  reserved 
for  the  two  genera,  Marsilia  and  Pilularia,  whose  spores  of 
two  kinds  are  enclosed  in  one  sporangial  chamber.  As  it 
occurs  in  Norfolk,  the  mature  plant  measures  about  two 
inches  in  length  and  one  inch  in  width,  and  has  dark-coloured 
unbranched  roots  descending  from  the  stem  at  frequent 
intervals.  Stems  up  to  90  m.m.  (nearly  four  inches)  have 
been  measured,  with  roots  80  m.m.  long.  The  prevailing  colour 
in  summer  is  light  green,  with  a good  deal  of  pink  on  the 
ventral  leaf  segments  ; in  autumn  the  colour  changes  to  brick- 
red,  the  green  re-asserting  itself  in  June.  The  leaves  are 
placed  alternately  in  two  lateral  rows,  each  leaf  being  cut 
almost  to  the  base  into  a dorsal  and  ventral  segment.  The 
upper  or  dorsal  segment  contains  a relatively  large  cavity, 
which  opens  by  a pore  on  its  lower  surface.  The  remarkable 
buoyancy  of  the  plant  is  due  to  air  held  in  these  leaf  cavities 
and  in  the  lax  tissue  which  forms  the  leaf  base.  Chains  of 
cells  of  a minute  blue-green  alga  ( Anabcena  Azollce)  are 
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always  present  in  the  leaf-cavity  as  well  as  in  the  neighbour- 
hood ot  terminal  and  lateral  growing  points,  and  it  is  presumed 
that  a symbiotic  relationship  exists  between  the  alga  and  its 
host,  but  nothing  is  definitely  known  about  this.  The  plant 
is  infested  with  a dark-coloured  Aphis,  which  Mr.  F.  Ah 
Theobald  has  identified  as  Rhopalosiphum  nymphaeoe  Fab., 
a common  parasite  on  water-plantain  and  other  aquatics.  The 
dying  back  of  the  older  parts,  which  keeps  pace  with  apical 
growth,  causes  separation  of  the  lateral  branches,  each  of 
which,  having  terminal  and  lateral  buds,  becomes  the  nucleus 
of  a number  of  new  individuals  ; and  as  a plant  may  have  from 
20  to  50  primary  and  secondary  branches  and  continues 
producing  them  indefinitely,  vegetative  reproduction  is  a potent 
factor  in  distribution. 

Sexual  reproduction  takes  place  by  impregnation  of  an 
oosphere  by  an  antherozoid.  Unisexual  spores  are  borne  in 
sori  produced  in  pairs  at  intervals  along  the  stem,  pendent  and 
immersed.  Usually  male  and  female  are  associated,  but  two 
males  or  two  females  sometimes  occur  together.  The  male 
sorus  is  the  larger  ; it  is  globular,  a m.m.  or  more  in  diameter, 
is  easily  visible  to  the  naked  eye,  and  has  a central  columella 
from  which  arise  a score  or  more  of  stalked  capsules,  some  of 
which  are  abortive.  Each  capsule  at  maturity  liberates  several 
(about  five)  microscopic  bodies  (the  massulae  of  Strasburger), 
which  are  irregularly  ovoid  in  shape  and  variable  in  size. 
They  are  composed  of  a colourless,  tough,  many-chambered 
substance  armed  with  anchor-shaped  hairs  (glochidia),  and 
have  the  (male)  microspores  embedded  in  their  substance. 
The  massulae  have  a specific  gravity  greater  than  that  of  water 
and  sink  when  liberated,  unless,  from  accidental  exposure  and 
desiccation,  the  water  in  the  cellular  tissue  becomes  displaced 
by  air.  The  microspore  has  no  independent  existence  ; it 
remains  permanently  embedded  in  the  substance  of  the  massula 
through  which  the  antherozoids  penetrate  on  their  escape  from 
the  antheridium.1  The  female  sorus  is  smaller — about  0’3  X 
0‘5  m.m.  diameter;  it  is  just  visible  to  the  naked  eye,  and 


1 Campbell.  Ana.  Bot.,  Vol.  VII.,  p.  169. 
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contains  only  one  macrospore,  which  fills  the  cavity.  At 
maturity,  a transverse  dehiscence  liberates  the  spore,  which 
sinks,  and  carries  with  it  the  upper  part  of  the  indusium 
attached  as  a conical  cap.  The  lower  globular  part  of  the 
spore  is  filled  with  protoplasm  ; the  upper  part  has  a very 
complex  structure,  which  consists  principally  of  three  irregular 
pear-shaped  bodies  of  cellular  substance  similar  to  the  massulae, 
suspended  around  a central  cone  of  the  same  material.  At  the 
apex  there  is  always  to  be  found  a group  of  cells,  which 
Campbell  recognized  as  the  resting  cells  of  Anabcena  azollce  ; 
the  alga  is  associated  with  the  archegonium  in  the  young  state, 
and  as  the  indusium  grows  up  around  it  and  finally  closes  the 
apical  orifice,  the  entrapped  algal  cells  pass  into  the  resting 
state  and  lie  dormant  within  the  spore  until  the  cotyledon 
emerges,  when  they  renew  their  activity.  In  A.  filiculpides 
the  spore  wall  is  heavily  warted  and  a felt  of  fine  threads, 
which  connects  the  protuberances,  serves  as  a grip  for  the 
glochidia  of  the  massulae,  by  means  of  which  the  two  kinds  of 
spores  are  held  together.  In  cultivation,  the  least  disturbance 
of  the  aquarium  brings  the  spores  into  contact  with  each  other, 
and  it  may  be  presumed  that,  in  statu  natures,  disturbance  of 
the  bottom  by  water  currents,  animal  agency,  etc.,  produces  a 
similar  result.  As  many  as  three  hundred  macrospores  have 
been  seen  in  one  mass  measuring  15x3  m.m.,  so  tenaciously 
held  together  by  the  glochidia  of  many  hundreds  of  massulae 
that  it  could  be  handled  with  forceps  without  disintegration. 
The  young  sporophyte  gradually  pushes  through  the  episporium, 
thrusts  aside  the  cap  and  comes  into  view,  either  bringing  the 
spore  to  the  surface  or  detaching  itself  and  assuming  an 
independent  existence.  The  full  significance  of  the  spore 
structure  is  not  as  yet  understood.  After  working  with  dried 
material,  which  floated  buoyantly,  Strasburger  expressed  the 
opinion  that  the  spongy  substance  forming  the  massulae  and 
the  episporium  constituted  a floating  apparatus  intended  to 
bring  the  spores  to  the  surface  on  liberation  from  the  mother 
plant ; but  Campbell  has  correctly  shown  that,  under  normal 
conditions,  the  macrospores  and  massulae  do  not  rise. 
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Except  when  accidentally  exposed  to  desiccation,  they 
are  water-logged  and  have  a density  greater  than  that  of 
water.  A careful  watch  has  failed  to  reveal  any  detached 
spores  floating  in  the  Woodbastwick  ditch,  and  experiment 
has  shown  that  spores  of  both  kinds  sink  unless  first  exposed 
to  the  air ; in  fact,  during  any  month  of  the  year  they  may 
be  collected  from  the  mud  bottom.  It,  however,  seems  not 
improbable  that  there  may  be  a substratum  of  truth  in 
Strasburger’s  “ Schwimmkorper  ” theory.  A terrestrial  state 
of  the  plant,  possessing  well -developed  root  hairs,  has  been 
seen,  and  it  must  frequently  happen  that  fluctuation  of  water 
level  exposes  both  fertile  plants  and  shed  spores.  After  such 
an  exposure  the  spores  may  float  for  many  days  and  acquire 
an  increased  range  of  transport. 

Writing  from  his  experience  of  A.  filiculoides  in  California, 
Campbell J states  that  The  most  prompt  germination  was 
found  in  material  gathered  in  early  autumn,  which  is  probably 
the  ordinary  time  for  germination.  Spores  collected  late  in 
November  germinated,  but  less  promptly.  In  a few  cases, 
within  eleven  days  from  the  time  that  the  spores  were  freed 
from  the  plants  and  placed  in  water,  the  young  plants  had 
already  broken  through  the  prothallium,  and  this  was  usually 
the  case  within  two  weeks.” 

In  Norfolk,  the  attempt  to  follow  spore  development  in  the 
field  having  failed,  spores  were  collected  from  the  mud  bottom 
at  short  intervals  from  October,  1912,  and  kept  under  observa- 
tion in  a cold  house.  In  April,  1913,  a cluster  was  taken 
out  for  exhibition  and  remained  in  paper  two  days  ; when 
restored  to  water  the  spores  were  dry  and  floated.  On  May  6th, 
fifty  of  these  had  germinated,  but  those  undried  showed  no 
change  until  a week  later,  and  these  latter  continued  to 
germinate  irregularly  throughout  the  summer. 

Spores  collected  on  June  28th  were  air  dried  until  July  4th. 

By  August  1st,  seventeen  had  developed  cotyledons.  4 

On  August  1st  spores  were  collected  from  the  mud  bottom 


2 Ibid,  p.  170. 
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at  Woodbastwick  and  divided  into  three  series: — (l)  Sun-dried 
and  exposed  to  the  air  for  twenty-four  hours.  (2)  Dried  on 
blotting  paper  for  a few  minutes.  (3)  Untreated.  All  three 
series  yielded  visible  sporophytes  in  sixteen  days. 

By  the  indulgence  of  Professor  J.  H.  Priestley  and  the 
Senate,  I have  been  enabled  to  continue  the  study  of  Azolla  in 
the  Botanical  Laboratory  of  Leeds  University.  Serial  sections 
have  been  made  in  order  to  follow  the  development  of  the 
prothallium  and  sporophyte,  but  the  primary  object  was  to 
ascertain  the  condition  of  the  spores  which,  while  capable  of 
germinating,  lie  dormant  and  accumulate  at  Woodbastwick. 
The  vast  number  present  in  this  particular  ditch  may  be  gauged 
from  a sample  of  mud  taken  in  June,  1913,  a tablespoonful  of 
which  yielded  twenty  macrospores.  The  material  dealt  with 
consisted  of  (a)  residual  mud  in  cultivation  since  October, 
1912,  from  which  many  plants  had  developed  ; ( b ) mud  collected 
and  air-dried  in  October,  1913.  On  January  27th,  1914,  these 
were  placed  in  a glass  house  having  an  average  temperature  of 
60°  F.  (40° — 70°  range),  spores  having  first  been  taken  from 
each  for  microscopic  examination,  (a)  Showed  no  signs  of 
vitality ; many  of  the  spores  were  discoloured  and  sections 
showed  them  to  be  deficient  in  protoplasm,  or  quite  empty. 
None  developed  in  the  culture  tank.  Under  the  same  cultural 
conditions  (6)  produced  visible  sporophytes  in  sixteen  days, 
and  by  March  18th  thirty  had  emerged,  the  largest  then  having 
seven  leaves.  Spores  from  the  dried  mud,  soaked  for  two  days 
and  sectioned,  showed  variable  states  of  vitality  ; some  were 
healthy  and  full  of  protoplasm,  others  were  discoloured  and 
empty.  On  March  18th  the  residual  mud  yielded  115  spores 
with  the  conical  caps  in  some  cases  closely  attached,  in  others 
more  or  less  displaced  by  the  emergent  pear-shaped  bodies. 
Dissection  of  a small  number  showed  that  some  were  dead  and 
discoloured,  collapsing  on  pressure,  and  with  scanty  or  no 
protoplasm.  From  superficial  examination  with  a lens  it  was 
estimated  that  30  % were  capable  of  germination.  Allowing 
for  those  previously  developed,  the  original  gathering  contained 
about  55  % dead  and  45  % living  macrospores. 
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The  following  conclusions  were  drawn  from  the  observed 
facts : — 

A moderately  warm  temperature  is  needed  to  induce  germi- 
nation. Development  in  a cold  house  in  May — the  mean  shade 
temperature  in  Norwich  being  52°  F.,  with  a maximum 
exceeding  80°  F. — may  be  compared  with  germination  in 
sixteen  days  in  midwinter  at  a temperature  of  60°  F.  (40° — 70° 
range). 

Germination  requires  certain  conditions  of  illumination  and 
aeration.  Spores  which  accumulate  year  after  year  and  would 
finally  perish  if  left  in  the  rather  deep,  stagnant,  heavily-shaded 
ditch  at  Woodbastwick,  germinate  on  exposure  to  light,  perhaps 
more  readily  after  exposure  to  air.  This  consideration  has  a 
local  interest,  for  sexual  regeneration  is  likely  to  be  more 
general  in  the  varied  conditions  offered  by  the  extensive 
waterways  to  which  the  plant  has  now  gained  access.  Its 
rampant  growth  in  1912-13,  in  contrast  with  previous  isolation 
for  several  years  in  a single  ditch,  is  significant.  The  large 
proportion  of  immature  plants  on  Ranworth  Broad  and 
elsewhere  showed  that  the  spores  distributed  by  the  August 
flood  of  1912  had  played  a great  part  in  the  inoculation  of 
Broadland. 

The  genus  Azolla,  though  not  indigenous  to  Europe  nor  to 
North-West  Asia,  is  widely  distributed  in  both  hemispheres. 
A.  filiculoides  Lam.  and  A.  caroliniana  Willd.  are  American 
species,  the  former  extending  over  eighty  degrees  on  the  west, 
from  Patagonia  northwards  to  California ; the  latter  being 
restricted  to  the  east,  from  Brazil  northwards  to  Lake  Ontario. 

In  Australia,  New  Zealand  and  New  Holland,  A.  filiculoides 
var.  rubra  Bak.  is  found.  A.  pinnata  R.  Br.  occurs  in  South 
and  West  Africa,  Japan,  Ceylon,  and  several  East  Indian 
Islands.  A.  nilotica  De  Caisne  is  restricted  to  the  White  Nile 
and  adjacent  waters. 

Azolla  has  been  introduced  to  Europe  during  the  last  forty 
years.  In  1873,  Strasburger  had  no  living  material  available. 
In  1892,  Belajeff  stated  that  A filiculoides  had  been  introduced 
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into  Europe  of  late  years.  It  is  now  reported  from  several 
localities  in  Britain,  France,  Germany,  Holland  and  Italy. 

In  the  British  Islands  Azolla  has  been  recorded  for  Berk- 
shire, Cambridgeshire,  Cheshire,  Devonshire,  Essex,  Gloucester- 
shire, Kent,  Norfolk,  Oxfordshire,  Worcestershire  and  Ireland. 
In  most  of  the  stations  the  species  is  stated  to  be  A.  caroliniana 
Willd.  I have  had  opportunities  to  examine  specimens  from 
the  Cherwell  near  Oxford  (F.  Long) , the  Pang  near  Sulham, 
and  the  Thames  near  Pangbourne  (G.  H.  Adams) ; marsh 
ditches  close  to  the  coast  between  Sandwich  and  Pegwell  (F. 
Newton)  ; and  Bristol  (Prof.  Priestley).  All  were  the  same 
as  our  Norfolk  plant  and  must  be  referred  to  A.  filiculoides 
Lam.  A similar  confusion  of  these  two  species  has  occurred  in 
America.  Campbell3  says: — “Until  very  recently  American 
botanists  confounded  A.  filiculoides  with  A.  caroliniana  of 
Eastern  America,  and  in  the  Botany  of  California  only  the  latter 
species  is  mentioned.  I have  examined  material  from  various 
parts  of  California,  and  in  all  cases  the  plants  were  undoubted 
specimens  of  A.  filiculoides." 

A possible  cause  for  this  confusion  is  the  difference  in  appear- 
ance between  mature  and  immature  plants.  In  the  young  state, 
when  absence  of  spores  makes  identification  difficult,  the 
general  tone  of  the  massed  plants  is  dull  olive  green  with  dull 
red  marginal  bands  to  the  leaves.  The  plant  is  smaller,  more 
compact,  and  lies  flatter  on  the  water  because  both  dorsal  and 
ventral  lobes  are  closely  imbricated.  At  maturity,  when  identi- 
fication  by  spore  characters  is  easy  and  certain,  the  colour 
changes  to  a pale  green  with  hyaline  leaf  margins,  and  the 
ventral  lobes,  which  are  strongly  tinged  with  pink  and  undulated, 
stand  out  from  the  stem  at  a wide  angle,  giving  the  plant  a 
different  appearance  and  making  it  look  much  larger.  At  least 
one  specimen  that  had  been  authoritatively  named  A. caroliniana 
proved  to  be  immature  A.  filiculoides  with  closely  adpressed 
leaves.  Judging  from  material  that  has  come  to  hand  from 
widely-separated  localities,  it  seems  possible  that  all  British 
records  for  A ■ caroliniana  are  based  on  this  error.  Nothing  is 


3 Ibid.  p.  155. 
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definitely  known  about  its  introduction  to  Norfolk,  where  it  was 
first  noticed  by  F.  H.  Barclay  in  19084.  There  is  evidence  to 
show5  that  specimens  were  sent  to  Norwich  in  1903  as  “an 
interesting  plant  suitable  for  a pool  in  rock  garden.”  They 
w'ere  grown  in  a greenhouse  for  a year  or  more  and  then 
placed  in  a pond  in  Chapel  Field  gardens,  from  wdiich 
they  disappeared,  but  as  the  Yare  valley  is  not  concerned, 
there  is  no  reason  to  doubt  that  these  plants  perished.  It 
showed  no  tendency  to  spread  beyond  the  limits  of  the  one 
ditch  at  Woodbastwick  until  1912,  when  a phenomenal  rainfall 
flooded  the  low-lying  districts  in  August, and  then,  in  its  optimum 
condition,  with  spores  just  reaching  maturity,  it  was  distributed 
broadcast.  In  January,  1913,  it  was  seen  in  Woodbastwick 
Broad,  in  the  river  Bure  at  Salhouse,  and  in  a dyke  at  Horning 
north  of  the  river,  and  by  July  the  summer  growth  covered 
large  areas  in  Ranworth,  South  Walsham,  and  Cockshoot 
Broads.  Following  very  high  spring  tides  on  the  coast  in 
September,  with  a consequent  heaping  up  of  water  in  the 
broads,  the  ebbs  carried  large  mats  of  Azolla  into  the  river, 
where  they  became  familiar  objects  to  the  marshmen.  East- 
ward it  was  traced  as  far  as  Stokesby,  being  specially  noted, 
trapped  in  sheltered  places  at  Horning  Hall  Dyke,  Ant  Mouth, 
Acle  Boat  Dyke,  and  Acle  Bridge,  where  also  it  had  got 
through  the  sluices  into  small  drains.  It  was  reported  from 
St.  Benet’s  Abbey  in  August  by  Miss  E.  L.  Turner,  and  near 
the  bridge  at  Potter  Heigham  in  October  by  Miss  A.  M. 
Geldart. 

The  economic  aspect  of  this  alien  water  weed  is  already 
claiming  consideration  from  river  authorities  and  others 
interested  in  navigation,  drainage,  fisheries,  etc.  Being  a free 
floating  plant  readily  driven  by  wind  and  tide,  it  will  not 
accumulate  in  the  main  channels,  but  in  sheltered  places  it 
seems  likely  to  control  other  vegetation  by  restricting  light. 
The  attention  of  those  who  are  interested  in  its  possible  effect 
on  motor  navigation  is  directed  to  the  following  paragraph  in 


4 Traus.  Vol.  VIII.,  p.  856. 

5 E.  Peake  in  lit  1.  xi.  13. 
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an  article  by  E.  S.  Crispin0  describing  the  opening  up  of  the 
river  channel  of  the  Bahr-el-Ghebel  by  the  Sudd  Expedition 
of  1901-2  “ There  was  another  very  light  kind  of  duckweed 

which  covered  some  of  the  small  open  pools,  and  in  the  absence 
of  a current  was  a great  nuisance,  obstructing  the  steamer  by 
constantly  fouling  the  paddle  wheel.”  The  identity  of  the 
“ very  light  kind  of  duckweed  ” has  not  been  established,  but 
the  phrase  might  apply  to  Azolla  nilotica,  which  has  its  home 
in  that  region  of  the  Sudan. 

Description  of  Plate. 

Figs.  1 and  2.  Microspores  with  prothallia  (p),  X 750  diam. 
Fig.  3.  Part  of  massula  in  section  with  three  spores  (s), 
X 290  diam. 

Massula,  x 90  diam. 

Three  hooked  hairs  (glochidia),  each  with  a septum 
below  the  barb,  X 290  diam. 

A multi-septate  glochidium  of  A.  caroliniana  (after 
Strasburger). 

Two  sori,  male  (m)  and  female  (f),  x 12  diam. 
Macrospore  with  six  adherent  massulae,  X 45  diam. 
Section  of  macrospore  ; (s  c)  spore  cavity  ; (p)  pear- 
shaped  body  ; (m)  massula ; (a)  resting  cells  of 
Anabaena  ; X 67  diam. 

External  view  of  germinating  macrospore,  X 35  diam. 
Section  of  ditto  ; (s  c)  spore  cavity  ; (p)  pear-shaped 
body;  (pr)  piothallium  ; (cot)  cotyledon;  (m)  mas- 
sula ; X 67  diam. 

Resting  celk  of  Anabaena,  X 750  diam. 

Section  of  upper  part  of  pear-shaped  body  showing 
filamentous  outgrowth,  X 290  diam. 

Section  of  leaf  from  immature  plant ; (d  1)  dorsal 
lobe  ; (v  1)  ventral  lobe  ; (a)  cavity  with  chains  of 
algal  cells  and  pore  (p)  ; (s)  air  spaces  ; (h)  the  so- 
called  unicellular  hairs  typical  of  this  species ; 
x 45  diam. 

Three  imbricated  leaves  of  an  immature  plant,  X 12 
diam. 

Two  divergent  leaves  of  a mature  plant,  X 12  diam. 
Anabaena  Azollae,  X 500  diam. 

Young  sporophyte,  showing  cotyledon,  stem  and 
first  root,  x 64  diam. 


Fig.  4. 
Fig.  5. 

Fig.  6. 

Fig.  7. 
Fig.  8. 
Fig.  9. 
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Fig.  11 


Fig.  12. 
Fig.  13. 

Fig.  14. 
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6 Geograph.  Journ.,  Vol.  XX.  (1902),  p.  324. 
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VI. 

A CONTRIBUTION  TO  A VEGETATION  SURVEY 
OF  NORFOLK. 

By  W.  H.  Burrell,  F.L.S.,  and  W.  G.  Clarke. 

Read  January  27tli , 1914. 

In  response  to  a proposal  made  in  1908  {vide  Trans.,  Vol. 
VIII.,  p.  618),  we  have  devoted  a part  of  our  leisure  in  recent 
years  to  vegetation  survey  work.  It  was  assumed  that  it  might 
become  a section  of  a much  larger  effort  covering  the  whole 
county,  but  as  there  is  no  immediate  prospect  of  this  being 
carried  to  completion,  it  seems  desirable  to  summarise  the  work 
done,  rather  than  allow  it  to  be  entirely  barren.  The  area  dealt 
with  covers  fifty-four  square  miles,  viz.,  twenty-four  miles 
included  in  the  four  quarter  sheets  No.  51  of  the  six-inch 
Ordnance  Survey  ; six  miles  included  in  No.  87  N.E.  ; and 
twenty-four  miles  in  the  four  quarter  sheets  No.  37  S.W.  and 
S.E.,  50  N.W.  and  N.E.  It  lies  between  1°  41  and  1°  211 
east  longitude  and  53°  43'  46"  and  50°  31'  38"  latitude.  All 
the  parishes  of  Attlebridge,  Horsford,  Morton-on-the-Hill, 
Spixworth,  and  Weston  Longville  are  included,  with  parts  of 
Alderford,  Ashwellthorpe,  Beeston  St.  Andrew,  Braconash, 
Costessey,  Crostwick,  Drayton,  St.  Faiths,  Felthorpe,  Flordon, 
Frettenham,  Hamford,  Hapton,  Haveringland,  Hethel,  Hor- 
stead,  Honingham,  Hockering,  Lyng,  Newton  Flotman, 
Ringland,  Saxlingham  Thorpe,  Sparham,  Stratton  Strawless, 
Swainsthorpe,  Swannington,  Taverham,  East  Tuddenham,  and 
Great  Witchingham.  The  first-named  five  quarter  sheets 
were  worked  by  one  of  us  (W.  H.  B.),  the  remaining  four  were 
worked  jointly.  Sheet  51  was  selected  on  the  suggestion  of 
Mr.  Robert  Gurney,  the  choice  being  influenced  by  the  large 
proportion  of  uncultivated  land,  and  irs  situation  near  Norwich. 
Sheet  87  was  chosen  as  a typical  boulder  clay  area,  contrasting 
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with  the  sands  and  light  loams  of  the  former  district.  Lying 
apart,  several  miles  to  the  south,  it  is  not  included  in  the 
expression  “ the  area.”  Sheets  37  and  50  are  continuous  with 
51,  and  afforded  special  problems  by  the  junction  of  heavy  and 
light  lands.  In  the  meanwhile  an  enquiry  into  common  lands 
undertaken  by  W G.  C.  (Trans.,  Vol.  IX.,  p.  52)  has  taken 
us  individually  or  jointly  to  practically  all  the  accessible  waste 
lands  of  the  county,  our  knowledge  of  the  natural  vegetation 
being  further  strengthened  by  an  intensive  study  of  Flordon 
Common.  (Ibid,  p.  170.) 

The  boulder  clay  area  consists  almost  entirely  of  arable  fields 
and  permanent  pastures.  The  glacial  loams,  sands  and  gravels 
furnish  greater  diversity ; there  are  heaths,  heath  pastures, 
woodlands  (often  on  ridges  or  on  the  slopes  of  tablelands  where 
the  soil  is  not  worth  cultivating)  and  fields  of  mixed  soils,  the 
glacial  beds  from  which  they  are  derived  being  so  intermixed 
as  to  show  marked  variations  even  in  individual  fields,  as  is 
well  known  to  agriculturists. 

The  river  Wensum  enters  the  district  at  Lyng  and  leaves  it 
just  below  Drayton  railway  station,  a distance  of  about  fourteen 
miles,  following  the  serpentine  windings  of  the  stream,  there 
being  a fall  from  52  to  19  ft.,  or  2 ft.  4 in.  per  mile.  The  river 
is  bordered  by  alluvium  averaging  about  a quarter  of  a mile  in 
width  and  usually  consisting  of  drained  pasture,  the  boundary 
lines  of  which  are,  for  the  most  part,  sharply  defined,  the  uplands 
rising  gradually  from  its  verge,  though  in  places,  as  at  Wrongs 
Covert,  Weston,  and  at  Morton  Hall,  there  are  almost  cliff-like 
escarpments,  the  latter  furnishing  one  of  the  most  beautiful 
views  in  the  county.  Several  minor  streams  flow  in  an  easterly 
direction  to  the  Yare,  Bure,  Wensum,  or  the  Tas.  At  Weston 
two  small  tributaries  of  the  Wensum  are  utilised  for  trout 
hatcheries.  The  average  rainfall  is  about  25  inches.  Altitudes 
range  from  200  feet  just  west  of  Sandy  Lane,  East  Tuddenham, 
and  Telegraph  Hill,  Honingham,  to  14  feet  near  Crostwick  ford. 
The  number  of  enclosures  of  all  kinds  surveyed  was  3,240, 
giving  an  average  of  10'6  acres.  On  light  lands  the  larger 
fields  are  from  thirty  to  fifty  acres  in  extent,  sometimes  more. 
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On  heavy  lands  they  usually  do  not  exceed  twenty  to  twenty- 
five  acres. 

Geology. 

The  vegetation  of  a district  is  so  dependent  on  its  geology 
that  no  understanding  of  it  is  possible  without  a knowledge  of 
the  main  geological  features.  Chalk  is  the  basement  rock, 
exposed  only  where  the  thick  drift  deposits  have  been  denuded. 
Pebbly  gravel  and  sand  of  the  Norwich  Crag,  exposed  on  the 
slopes  of  the  primary  and  tributary  valleys  of  the  Wensum, 
Bure,  and  Tas,  are  the  only  Tertiary  beds  known  to  occur.  At 
Attlebridge,  Crostwick,  Horstead,  Newton  Flotman,  Saxlingham 
Nethergate,  Spixworth,  and  Stratton  Strawless,  these  beds  have 
been  fossiliferous.  In  various  parishes  flints  have  been  found 
with  a patination  apparently  peculiar  to  the  “ stone  bed  ” at 
the  base  of  the  Norwich  Crag,  and  are  probably  derived  there- 
from by  glacial  erosion.  The  lowest  of  the  beds  resting  on 
the  chalk  is  the  pebbly  series,  considered  by  some  geologists 
to  be  Pliocene,  belonging  to  the  uppermost  division  of  the 
Norwich  Crag,  and  by  others  to  mark  the  commencement  of 
the  drift  period.  This  bed  is  well  seen  in  pits  at  Alderford 
Common,  Attlebridge,  Great  Witchingham,  Spixworth,  Drayton, 
St.  Faith’s,  and  Flordon.  Contorted  drift  (lower  boulder  clay), 
with  boulders  derived  from  palaeozoic  or  igneous  rocks,  occurs 
at  Flordon,  Morton,  Lyng,  Sparham,  Weston,  and  Great 
Witchingham.  Chalky  boulder  clay  occupies  most  of  the 
surface  in  the  Flordon  district  and  the  western  part  of  the  area, 
and  occurs  in  most  parishes  throughout  the  district.  It  was 
once  more  widely  spread,  but  has  been  partially  denuded  in 
some  places  and  entirely  so  in  others.  Sections  show  this  at 
Weston,  Hockering,  Attlebridge,  Taverham,  and  Ringland.  A 
pit  near  Ringland  Hills  shows  chalk  with  chalky  boulder  clay, 
glacial  gravel  and  sand  and  Norwich  Crag,  including  the  stone 
bed,  tilted  into  a vertical  position.  At  Taverham  a pit  less 
than  half  a mile  east  of  Ringland  ford  showed  tongues  of 
chalky  boulder  clay  beneath  disturbed  chalk,  lenticular  masses 
of  clay  and  pockets  of  red  and  white  sand  with  flint  pebbles. 
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A pit  on  Royal  Hill,  Ringland,  showed  chalky  boulder  clay 
with  patches  of  flint  pebbles  and  red  sand.  At  Messrs.  Lacey 
and  Lincoln’s  brickyard  in  Newton  Flotman  the  section  in 
1911  showed  15  feet  of  chalky  boulder  clay,  which  has  been 
worked  for  another  10  feet.  Of  boulders  not  referred  to  in 
the  Geological  Survey  Memoirs  we  noted  one  of  ferruginous 
sandstone  containing  two  cubic  feet  near  the  site  of  Mountjoy 
Priory,  Haveringland  ; one  of  flint  2 x 1 ft.  in  a pit  S.W. 
of  Weston,  and  one  about  9 X 4 X 3 ft.  in  the  stableyard 
at  Mortem  Hall,  brought  from  Honingham  brecks  by  the  late 
Mr.  Berney  (d.  1887).  Above  the  boulder  clay  in  some  parts 
of  the  district  is  loam,  as  at  Alderford  Common  (where  it  was 
formerly  used  for  brick-making)  and  at  Great  Witchingham, 
where  patches  of  chalky  boulder  clay  occur  in  its  lower  part. 

Much  more  important  in  its  effect  on  the  vegetation  is  the 
plateau  sand  and  gravel  which  tops  the  boulder  clay,  and  caps 
many  of  the  hills  and  much  of  the  higher  ground.  The  chalky 
boulder  clay,  plateau  sand  and  gravel,  and  the  brick  earths, 
undoubtedly  explain  to  a large  extent  the  differing  plant 
associations.  In  places  this  gravel  is  21  ft.  in  thickness.  In 
the  valley  of  the  Wensum  there  is  a considerable  quantity  of 
valley  gravel  in  banks  or  terraces,  first  on  one  side  of  the  river 
then  on  the  other,  as  at  Great  Witchingham,  Attlebridge, 
Costessey,  Drayton,  and  also  in  the  tributary  valleys  of  the 
Bure  below  Spixworth  Bridge.  The  alluvium  varies  in  different 
localities.  At  Morton  a section  noted  when  the  railway  was 
being  made  gave  4 ft.  of  peat,  8 ft.  of  black  silt  with  fresh- 
water shells,  hazel  nuts,  fir  cones,  and  wood,  and  4 ft.  of  grey 
sand  and  silt.  A lower  jaw  of  Cervus  and  a large  skull  of 
Bos  were  found. 

Arable. 

The  greater  portion  of  the  area  consists  of  arable  land,  cropped 
in  the  usual  Norfolk  four-course  rotation.  The  boulder  clay 
districts  are  good  wheat  land,  beans  forming  one  of  the  main 
crops,  while  the  lighter  soils  are  better  for  barley.  The  only 
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unusual  crops  noted  were  reedgrass  (Digraph is),  a strip 
apparently  planted  for  game  in  Witchingham,  and  maize,  grown 
as  green  fodder  at  Hethel,  and  sown  regularly  as  covert  for 
partridges  at  Horsford.  The  common  occurrence  in  the  fields 
of  pits,  from  which  clay  and  marl  were  dug  for  a top  dressing, 
and  the  great  volume  of  material  that  has  been  removed  from 
the  larger  of  them,  indicate  the  lengthy  period  during  which  the 
problems  of  agriculture  have  been  studied  in  East  Anglia.  On 
the  light  soils  where  clay  occurred  in  boulder  form,  and  has 
been  entirely  removed,  the  pits  are  dry,  often  containing  a 
growth  of  scrub ; on  the  boulder  clay  the  pits  hold  water, 
unless,  as  often  happens,  the  excavation  extends  to  an  under- 
lying porous  bed.  Floating  and  rooted  aquatics  such  as  duck- 
weed, bur-reed,  water-dock,  pond-weed,  reed,  etc.,  commonly 
occur.  Very  few  weeds  are  entirely  restricted  to  either  heavy 
or  light  lands  under  cultivation.  The  tendency  for  poppy, 
spurry,  sandwort,  knawel,  and  others  to  dominate  sandy  soils, 
and  Equisetum  and  Atriplex  to  become  pests  on  clay  lands, 
shows  their  natural  proclivities  ; but  they  possess  a considerable 
range  of  adaptibility,  and  we  formed  the  conclusion  that  within 
the  area  the  amelioration  of  extreme  conditions  by  tillage  and 
mulching  favours  a general  distribution  of  all  the  common  farm 
weeds.  On  the  less  disturbed  parts  of  farm  lands,  such  as 
hedgerows,  ditch-sides,  and  permanent  pasture,  coltsfoot 
( Tussilago ),  butterbur  ( Petasites ),  dog’s  mercury,  and  cowslip 
were  specially  typical  of  heavy  soils,  as  also  were  certain 
mosses.  Porotrichum  alopecurum  lines  the  hedges  in  sheets 
at  Hethel  and  elsewhere,  but  is  absent  from  the  light  lands. 
Having  regard  to  the  supposed  usefulness  of  lime  for  controlling 
buttercups,  it  is  worth  noting  that  Ranunculus  repens  is  usually 
a common  weed  in  chalk  and  marl  pits,  in  a much  dwarfed 
state  forming  a border  at  the  edge  of  the  talus.  Roadside  and 
hedgerow  timber  is  chiefly  oak  ( Quercus  Robur,  var.  peduncu- 
lata),  elm  ( Ulmus  campestris ),  and  ash.  Quickset  fences 
consist  mainly  of  blackthorn  (Primus  spiuosa)  and  whitethorn 
(Crataegus  monogyna)  ; holly,  maple,  elm,  and  tea-plant 
(Lycium)  being  much  used  for  repairing  weak  places. 
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Woodland. 

There  is  a considerable  area  of  woodland  in  the  district, 
probably  all  of  it  planted,  with  the  exception  of  a few  alder 
copses  and  some  naturally  regenerated  pine  and  birch.  The 
prevailing  type  is  that  of  the  gravelly  ridge  dominated  by  Scots 
pine  and  pedunculate  oak,  and  with  an  undergrowth  of  bracken 
and  scrub.  Some  is  of  a very  diversified  character,  including 
birch,  black  and  white  poplar,  horse  and  sweet  chestnuts, 
sycamore,  alder,  robinia,  beech,  hornbeam,  lime,  cherry,  elm, 
maple,  holly,  spruce,  silver  fir,  larch,  Austrian  pine,  Weymouth 
pine,  yew,  Douglas  fir,  and  a scrub  of  whitethorn,  blackthorn, 
hazel,  rhododendron,  box,  privet,  holly,  Portuguese  laurel, 
common  laurel,  elder,  snowberry,  and  bramble.  Amongst  the 
foreign  conifers  which  have  been  grown  experimentally,  Corsican 
pine  and  Douglas  fir  have  yielded  good  results,  and  in  the  newer 
plantations  are  being  very  freely  used.  As  a source  of  timber, 
much  of  the  woodland  is  in  a neglected  and  unprofitable  con- 
dition. The  floor  vegetation  is  controlled  by  overhead  canopy, 
the  close  sward  of  the  open  ride  giving  place  to  brown  tones  of 
decaying  leaves  where  the  ground  is  heavily  shaded,  the  carpet 
varying  in  density  in  the  most  subtle  manner  in  response  to 
variations  in  light  and  shade.  On  gravel,  under  pine  and  birch 
with  open  canopy,  a Calluna-Erica  community  dominates  the 
floor,  Molinia  and  Erica  tetralix  coming  in  where  soil-water 
approaches  the  surface.  On  slightly  better  soil,  where  Pteris 
displaces  Galluna,  oak  is  generally  introduced.  In  the  neigh- 
bourhood of  Swannington,  Felthorpe,  and  Horsford,  Scots  pine 
is  the  dominant  tree,  almost  pure  on  some  areas.  This  is  the 
case  north  of  Sandy  Lane,  Felthorpe  (No.  B 297),  where  under 
closed  canopy  there  is  no  vegetation  save  fungus  and  scattered 
tufts  of  moss.  Another  good  but  restricted  example  of  pure 
pine  wood  occurs  at  the  south-west  corner  of  the  Wilderness, 
Stratton  Strawless  tNo.  26).  The  trees  average  fifty  to  sixty 
feet  in  height  and  two  to  six  feet  in  girth,  with  clean  boles  six 
to  eighteen  feet  apart.  The  floor  is  naked  where  the  canopy  is 
closed,  a thin  covering  of  Galluna,  Molinia,  and  Hypnum 
Schreberi  occupying  the  more  open  places.  On  Horsford 
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Heath  (No.  86),  St.  Faith’s  Common  (No.  209),  and  Newton 
Common  (No.  163),  natural  regeneration  of  pine  is  taking 
place.  Horsford  Heath  was  formerly  manorial  waste  subject 
to  common  rights  ; the  trees  were  suppressed  as  a matter  of 
policy  by  the  common-right  holders,  and  villagers  now  living 
remember  it  an  open  heath.  Since  its  allotment  to  the  poor  at 
the  enclosure,  the  trustees  have  protected  the  seedling  trees, 
and  it  is  now  open  canopy  forest,  the  small  annual  produce 
being  divided  amongst  the  poor.  Abrupt  changes  in  vegetation, 
so  noticeable  at  Weston  and  Ringland,  and  to  be  seen  wherever 
soils  of  markedly  different  texture  are  in  juxtaposition,  seldom 
show  in  more  startling  contrast  than  in  a small  wooded  area 
north  of  Horsford  Castle  Hill,  when  approached  from  the  east. 
The  “Thicket”  (No.  834)  is  a mixed  wood  dominated  by  oak 
standards,  with  a coppice  of  birch  and  hazel,  grass  and  bracken 
giving  tone  to  the  floor.  Walking  westwards  in  the  early 
summer,  one  passes  almost  at  a step  from  the  soft  green  tones 
of  this  wood  to  what  is  most  appropriately  called  “ Black 
Park,”  where  grey  peaty  sand  carries  heather,  with  Molinia, 
Sphagnum,  and  Juncus  squarrosus  in  the  damp  hollows,  and 
Scots  pine  as  the  dominant  tree. 

The  only  observed  case  of  natural  regeneration  of  spruce  fir 
( Picea  excelsa ) was  in  the  Big  Plantation,  Felthorpe  (No.  318). 
Presumptive  evidence  was  furnished  by  the  position  of  many 
trees  which  were  growing  where  no  forester  would  have  planted 
them;  actual  proof  followed  in  December,  1911,  when  many 
spruce,  pine,  birch  and  beech  seedlings  were  seen  a few  inches 
high  in  a small  clearing  where  young  trees  averaging  10  feet 
high  were  protected  by  netting.  In  the  following  April,  when 
the  netting  was  removed,  thirty  spruce  seedlings  were  counted, 
but  by  November  half  had  disappeared. 

Many  well-grown  trees  occur  in  the  hedgerows  and  planta- 
tions. An  oak  near  the  four  cross-ways  between  Weston  and 
Lyng  had  a girth  of  13  ft.  8 in.  and  estimated  height  of  90  ft. 
Oaks  at  Honingham  and  Lenwade  had  girths  19  ft.  4 in.  and 
14ft.  4 in.,  and  at  Taverham  a birch  ( B . verrucosa)  9ft.  Sin. 
at  3|  feet  from  the  ground,  the  spreading  branches  having  a 
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circumference  of  44  yards.  There  are  some  good  yews  at 
Hockering.  The  more  easterly  of  two  in  front  of  Yew  Tree 
Farm  is  about  50  ft.  high,  with  girth  just  under  10  ft.;  four  in 
the  garden  of  a cottage  almost  opposite  have  girths  of  6 ft., 
5 ft.  6 in.,  5 ft.,  and  4 ft.  6 in.  In  the  Nursery  Plantation, 
Felthorpe,  are  specimens  of  Spanish  fir  (Abies  pinsapo),  Deodar 
( Cedrus  deodarci),  and  four  Sequoia  gigantea  with  girths 
8 ft.  9 in.,  8 ft.  2 in.,  7 ft.  11  in.,  and  7 ft.  8 in.  Alongside  King 
William’s  Drive,  Attlebridge,  are  some  Austrian  pines,  one 
having  a girth  of  9 ft.  2 in.,  while  in  Attlebridge  is  a silver  fir 
10  ft.  and  another  7 ft.  in  girth  and  85  ft.  high.  In  Spixworth 
Park  there  is  a horse-chestnut  16  ft.  in  girth,  with  a horizontal 
branch  extending  60  ft.  from  the  trunk.  A layering  beech  near 
the  Hall  compares  very  favourably  in  appearance  and  dimen- 
sions with  the  famous  tree  at  Newbattle  Abbey,  Midlothian, 
N.B.,  figured  and  described  by  Henry  and  Elwes.  (Trees  of 
Gt.  Britain  and  Ireland,  Vol.  I.,  p.  24,  plates  8 and  9).  The 
following  dimensions  will  suffice  for  comparison 


In  both  cases  branches  bend  to  the  ground  and  take  root  at 
about  30  feet  from  the  bole,  giving  rise  to  a circle  of  daughter 
trees  which  obscure  the  central  stem  when  in  foliage.  At 
Stratton  Strawless  are  many  fine  trees  to  which  interest  attaches 
because  they  were  planted  by  Robert  Marsham,  F.R.o,,  whose 
diary  and  correspondence  record  their  history.  The  cedar 
planted  in  1747,  with  cylindrical  stem  branching  at  40  ft.,  now 
has  a girth  of  16  ft.  and  is  still  gaining  an  inch  per  year.  The 
silver  firs  planted  with  it  as  nurses  are  well  over  100  ft.  high  ; 
two  blown  down  in  1895  and  1907  measured  135  ft.  and  131  ft., 
and  were  believed  to  be  the  tallest  trees  in  the  county.  Some 
fine  beeches  date  from  Marsham’s  time,  and  a cork  oak 
( Quercus  suber)  adjoining  the  Hall  is  said  to  be  the  biggest 
north  of  the  Thames. 


Girth  at  5 feet  ... 

Height  ... 

Circumference  of  foliage  . 


Newbattle.  Spixworth,  1911. 
20  ft.  3g  in.  ...  23  ft. 


112  ft. 
400  ft. 


92  ft. 
375  ft. 


VEGETATION  SURVEY  OF  NORFOLK. 


751 


Heathland. 

The  two  principal  types  of  heathland  are  Calluna  heath  and 
heath  pasture,  both  carrying  a xerophytic  flora  ; but  whereas 
the  purple  and  brown  of  ling  and  fine-leaved  heath  give  tone 
to  the  former,  the  green  colour  of  heath  grasses  pervades  the 
latter.  As  gorse,  which  is  intolerant  of  lime,  occurs  in  both, 
lime  is  not  necessarily  the  controlling  factor,  but  rather  the 
natural  tendency  of  some  soils  to  form  peat.  In  the  com- 
petition for  place,  grasses  become  dominant  when  a certain 
mean  standard  of  aeration  and  nutrition  is  reached.  Old 
gravel  pits  show  that  less  favourable  ground  is  colonised  by 
plants  adapted  to  rigorous  conditions.  Mosses  and  lichens, 
capable  of  lying  dormant  through  periods  of  heat  and  drought, 
and  of  depending  upon  the  atmosphere  and  atmospheric  dust 
for  organic  and  inorganic  food,  play  an  important  part  by  their 
tendency  to  form  a felted  carpet  detrimental  to  aerobic  soil 
organisms.  Stagnation  results  in  a formation  of  peat  which 
saprophytes  and  certain  higher  plants  living  in  symbiotic 
relationship  with  fungi  are  enabled  to  utilise  as  a source  of 
nitrogen. 

At  Drayton,  Felthorpe,  Horsford,  and  St.  Faiths  the  glacial 
gravels  carry  extensive  stretches  of  Calluna  heath  ; the  waste 
lands  of  the  sandy  loams  at  Stratton  Strawless,  Honingham, 
Ringland,  Frettenham,  and  Weston  carry  heath  pasture. 
Sudden  transitions  and  the  blending  of  types  coincide  with 
variations  in  the  subsoil. 

It  is  probable  that  many  of  the  arable  fields  in  the  light 
land  area  were  heaths  until  the  passing  of  the  Enclosure 
Acts,  and  the  retrogression  of  arable  to  fallow  is  often  the  first 
stage  in  the  development  of  heath  pasture.  On  such  a field 
west  of  Church  FTill  Plantation,  Ringland,  we  found 
Agrostis  tenuis  and  Aira  caryophyllea  dominant,  with 
Holcus  lanatus,  H.  mollis,  and  the  small  herbage  common  to 
heath  pasture. 

On  a somewhat  similar  area  at  Taverham,  bracken  is 
dominant  on  the  undisturbed  heath,  with  Ceratodon  purpureas, 
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Gampylopus  pyriformis,  Dicranum  scoparium,  Brachythecium 
albicans,  and  Hylocominm  squarrosum  as  the  common  mosses. 
On  the  cultivated  portions  reverting  to  heath,  Agrostis  tenuis 
and  Festuca  ovina  were  dominant  grasses,  with  Anthoxanthum 
odoratum,  Holcus  mollis,  Arrhenatherum  elatins,  Cyno- 
surus  cristatns,  Dactylis  glomerata,  and  Festuca  rigida 
also  abundant. 


Crostwick  Common  is  heath  pasture  on  Norwich  Crag.  The 
few  scattered  trees  are  ash,  oak,  and  elm.  There  is  a scrub  of 
thorn  bramble  and  briar  with  bracken  and  broom,  but  no  gorse. 
On  river  gravel  near  the  stream  there  is  a trace  of  ling.  The 
following  are  the  chief  constituents  of  the  carpet : — 


Tri folium  prat  ease 
Potentilla  erecta 
Galium  veruin 
Achillea  millefolium 
Senecio  Jacobcea 
Cnicus  lanceolatus 
Gentaurea  nigra 
Campanula  rotundifolia 
Thymus  serpyllum 


Prunella  vulgaris 
Plantago  lanceolata 
Plantago  coronopus 
Plileum  pratense 
Agrostis  tenuis 
Holcus  lanatus 
Sieglingia  decumbens 
Cynosurus  cristatns 
Festuca  ovina 


On  much  of  the  grass  heath  either  Ulex  or  Pteris  is 
dominant  with  Agrostis  tenuis  sub-dominant,  varying  in 
height  from  three  to  twenty-eight  inches.  North-west  of 
Telegraph  Hill,  Honingham,  Ulex  attains  a height  of  ten 
feet.  The  bracken  rhizomes  appear  to  rest  on  the  top  of 
the  gravel  on  Costessey  Common  at  a depth  of  four  to  six 
inches,  with  roots  penetrating  the  gravel  for  two  feet  or  more. 
A pit  section  at  the  foot  of  Ringland  Hills  showed  twenty-six 
inches  of  soil  resting  on  chalk.  The  main  bracken  rhizomes 
were  four  inches  below  the  surface,  some  extending  to  sixteen 
inches,  and  beneath  these  the  roots  of  furze  and  honeysuckle 
penetrated.  On  Ringland  Church  Common  bracken  rhizomes 
were  seen  at  a depth  of  two  feet,  where  they  rested  on  gravel 
which  showed  a few  tongues  of  chalky  boulder  clay.  The 
vegetation  of  this  common  is  typical  of  an  ancient  grass  heath 
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with  a scrub  of  gorse,  bracken,  blackthorn,  bramble,  and  briar. 
In  Attlebridge  it  was  noted  that  narrow  rabbit  runs  among  the 
bracken  were  carpeted  with  Ceratodon  purpureus , Brachy- 
thecium  albicans,  and  other  heath  mosses. 

On  Alderford  Common,  Swannington,  the  soil  is  a sandy  loam 
to  a depth  of  18  inches  and  carries  bracken,  gorse,  and  bramble. 
Part  consists  of  a huge  ancient  chalk  pit  with  an  approach  to 
calcareous  vegetation.  Festuca  ovina  is  the  dominant  grass, 
with  Reseda  luteola,  Carlina  vulgaris,  Cnicus  acaulis,  and 
Ophioglossum  vulgatum  as  calcicole  plants,  the  last  named 
bordering  pools  among  the  debris  of  the  chalk  workings. 

Of  the  dominants  in  a xerophytic  flora,  gorse  seems  the  least 
exclusive ; it  occurs  on  dry  heaths  and  roadsides,  and  with 
J uncus  on  valley  gravels  near  river  level  ; on  higher  levels  of 
hill  tops  and  plateaux  it  is  associated  with  bracken,  which 
seems  to  flourish  where  the  subsoil  is  soft  enough  for  the 
rhizomes  to  penetrate.  For  Calluna  and  Erica  cinerea  to 
flourish,  peat  is  necessary,  while  in  addition  a high  moisture 
content  is  found  where  Erica  tetralix  is  abundant.  The 
blending  of  grass  and  lmg  communities  is  common  throughout 
the  district,  and  may  be  attributed  to  lack  of  uniformity  in  soil 
and  subsoil ; alternations  of  heather,  bracken,  gorse,  and  grass 
showing  superficially  the  erratic  drift  deposits  familiar  in  pit 
sections.  A good  example  of  sharply-contrasted  types  occurs 
on  the  enclosed  heath  north  of  Newton  St.  Faith’s  Common 
(marked  x in  No.  162),  where  there  is  about  an  acre  of  turf, 
with  bracken  towards  the  east  and  Calluna  on  the  north,  south, 
and  west.  In  August,  1910,  this  was  fenced  with  hurdles  and 
grazed.  Samples  of  earth  taken  from  rabbit  burrows  showed  a 
soft  ochreous  loam  almost  free  from  stones  and  with  very  little 
humus. 

Costessey  Common  represents  a link  between  the  grass 
heath  with  bracken  and  gorse  and  the  Galluna-Erica  heath  ; 
for  though  the  conditions  do  not  favour  a wide  development  of 
the  latter  plants,  they  are  found  in  some  portions  of  the  area. 
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Bracken  and  furze  are  found  on  slightly  elevated  parts  of  the 
common.  Tests  showed  that  the  soil  on  a hillock  with  Ulex, 
Calluna,  and  Erica  tetralix  was  distinctly  acid,  and  that  the 
sandy  humus  of  a hillock  with  a vigorous  growth  of  bracken 
was  slightly  less  so.  A poor  growth  of  Calluna  occurs  just 
above  the  borders  of  the  shallow  pools.  Ulex  Gallii  is  present, 
and  the  grass  community  includes  Monti  a font  ana,  Genista 
anglica,  Trifolium  fragiferum,  Saxifraga  granulata,  Galium 
saxatile,  Myosotis  versicolor,  Pedicularis  sylvatica,  and 
Grchis  Morio.  A reversion  from  woodland,  or  an  approxima- 
tion to  similar  conditions,  is  shown  by  the  growth  of  very  large 
dense  thickets  of  blackthorn,  and  the  presence  of  Anemone 
nemorosa,  Prunella  vulgaris,  Scilla  non-scripta,  Athyrium 
Filix-fcemina,  and  Lastrea  Filix-inas. 

The  main  Calluna-Erica  area  extends  from  Upgate  Common, 
Swannington,  to  Newton  St.  Faith’s  Common.  The  former  and 
adjoining  enclosures  on  the  east  and  south  furnish  typical 
examples.  Scots  pine  and  birch  reproduce  themselves  freely, 
and  the  pools  and  general  carpet  have  species  found 
growing  luxuriantly  in  Norfolk  only  on  this  type  of  habitat. 
The  common  has  several  distinct  plant  communities— good 
grass  pasture  near  the  cottages  on  the  west,  further  eastwards 
thickets  of  gorse,  blackthorn,  bramble,  briar,  and  bracken,  and 
on  the  eastern  portion  a “ dole  ” covered  with  Scots  pine,  with 
much  broom  and  gorse  on  the  plateau,  small-leaved  heath  on 
the  slopes,  and  cross-leaved  heath  in  hollows.  Land  of  this 
latter  type  that  has  been  cultivated  and  allowed  to  revert  occurs 
near  Botany  Bay  Farm,  Horsford  (No.  127a,  approximately 
thirty  acres  in  extent).  It  was  steam  ploughed  about  1850. 
In  1910  gorse  and  heather  were  so  tall  as  to  impede  sport  and 
necessitate  cutting.  Pine  seedlings  were  invading  it  from  the 
south-west  and  birch  from  the  north-east,  steadily  pushing 
out  from  the  parent  trees  towards  a central  meeting-place. 
On  the  north-east  of  an  adjoining  enclosure  several  hundred 
bilberry  and  cowberry  plants  {V accinium  Myrtillus  and  V. 
Vitis-Idcea),  each  with  a ball  of  earth,  were  introduced  in 
1908. 
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Marsh  and  Water. 

Low  angle  of  rest  of  unconsolidated  strata,  down  wash  of 
fine  silt,  and  accumulation  of  vegetable  debris  may  be  cited  as 
contributary  causes  in  the  formation  of  marsh  in  valley  bottoms. 
Artificial  drainage  and  grazing  improve  these  swamps  into 
alluvial  pasture ; but  where  spring  heads  occur,  and  especially 
where  both  soil  and  water  are  deficient  in  food  salts,  the  natural 
balance  of  species  is  retained.  Two  distinct  types  of  swamp 
occur  in  the  area,  one  associated  with  Galluna  heath,  and  the 
other  related  to  fen.  The  former  is  restricted,  with  few 
exceptions,  to  the  heads  of  valleys,  the  water  which  reaches 
it  percolating  non-calcareous  beds.  Putrescent  mud  and 
calcareous  tufa,  which  is  often  deposited  near  springs,  are 
absent.  As  the  main  water  supply  of  the  county  is  calcareous, 
swamps  associated  with  the  principal  streams  and  those  on 
boulder  clay  are  of  fen  type.  An  interesting  exception  to  this 
is  the  frequent  occurrence  of  heath  swamp  species  in  fen 
swamps  near  the  normal  marsh  level,  attributable  to  two 
distinct  sources  of  water  supply,  the  swamp  being  inundated 
by  a calcareous  stream,  while  a more  local  drainage  from 
gravel  supports  heath  swamp  plants  at  a level  slightly  above 
that  of  the  marsh  floor.  Costessey  and  Great  Witchingham 
Commons  in  the  Wensum  Valley  show  this  heath  swamp  zone 
on  the  slopes  of  gravel  banks.  Its  occurrence  is  not  rare,  and 
taking  Sphagnum  as  the  indicator,  it  is  possible  to  judge  with 
some  degree  of  accuracy,  from  the  contour  and  general 
vegetation,  where  it  may  be  expected.  The  main  portion  of 
the  marsh  at  Witchingham  is  lower  than  the  river  Wensum, 
which  is  here  banked,  and  the  vegetation  varies  from  a pure 
reed  bed  in  the  lowest  part  to  heath  pasture  on  the  gravel 
slopes. 

A tabulated  list  of  species  common  on  acid  peat  but  absent 
from  fen,  and  common  to  both  acid  peat  and  fen,  will  show  at 
a glance  the  essential  differences  in  the  flora  of  the  two  types 
of  habitat. 
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Species  common  on  acid 
peat  but  absent  from  fen. 
Drosera  rotundifolia 
„ longifolia 
Erica  tetralix 
Gentiana  Pneumonanthe 
J uncus  squarrosus 
Nardus  stricta 
Lycopodium  inundatum 
Sphagnum  sp. 
Aulacomnium  palustre 
Gymnocolea  inflata 


Species  common  to  both 
acid  peat  and  fen. 
Parnassia  palustris 
Salix  repens 
J uncus  effusus 

„ subnodulosus 
„ sylvaticus 
Eriophorum  angustifolium 
Schoenus  nigricans 
Deschampsia  ccespitosa 
Hypnum  scorpioides 
„ cuspidatum 


Aquatic  vegetation  other  than  that  of  the  river  banks,  which 
consists  of  marsh  species,  offers  little  of  special  interest. 
Stagnant  water  in  pits  and  ditches  has  Ranunculus  aquatilis 
(aggr.),  Lemna  minor,  L.  trisulca,  Potamogeton  natans, 
Glyceria  fluitans,  and  occasionally  Hottonia  palustris, 
Hydrocharis  Morsus-rance,  Elodea  canadensis,  Callitriche  sp., 
Utricularia  vulgaris,  and  U.  minor.  Sagittaria  sagittifolia, 
Potamogeton  crispus,  P.  densus,  Zannichellia  palustris,  and 
Glyceria  aquatica  occur  more  or  less  abundantly  in  running 
water  and  ditches  subjected  to  inundation.  The  only  free 
floating  or  submerged  bryophytes  that  have  been  detected  are 
Ricciocarpus  natans,  Fontinalis  antipyretica,  Eurhynchium 
rusciforme,  Hypnum  riparium,  Sphagnum  contortum,  and 
S.  cuspidatum;  the  first  was  noted  in  clay  pits  at  Weston 
and  Newton  Flotman  in  considerable  quantity;  the  Sphagna 
are  restricted  to  peaty  waters. 

We  are  indebted  to  various  landowners  and  occupiers  who 
have  given  us  access  to  their  land  for  the  purposes  of  this 
survey. 
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VII. 

METEOROLOGICAL  NOTES,  1913. 

(From  Observations  taken  at  Norwich). 

By  Arthur  W.  Preston,  F.R.Met.Soc. 

Read  27th  January,  1914. 

January. 

Mildness  was  generally  prevalent  throughout  the  month, 
there  having  been  only  two  nights  with  frosts  of  much 
intensity.  Mean  temperature  was  1’7°  above  the  average, 
and  it  was  the  warmest  January  since  1906.  The  rainfall 
was  1‘22  ins.  excessive,  and  sunshine  3'5  hours  deficient.  The 
month  was  chiefly  remarkable  for  the  premature  start  of 
vegetation,  which  was  a month  or  six  weeks  in  advance  of  the 
normal.  Yellow  crocuses  began  to  flower  in  the  open  on 
the  2nd,  and  by  the  end  of  the  month  large  quantities  of  these 
and  other  flowers  gave  a spring-like  aspect  to  the  flower 
garden.  I counted  142  blooms  of  yellow  crocus  in  flower  in 
my  garden  on  January  26th  ; whereas  in  most  years  the  first 
blooming  of  this  flower  does  not  take  place  until  February. 


February. 

The  general  characteristics  of  this  month  were,  like  January, 
more  spring-like  than  winterly.  Daffodils  were  in  flower  in 
the  garden  on  the  7th  (two  months  earlier  than  in  some  years), 
and  wall -fruit  was  nearly  ready  to  open  its  blossom  at  the 
close  of  the  month.  Mean  temperature  was  2’2°  above  the 
average.  The  winter  was  the  mildest  since  1903.  The  rain- 
fall of  the  month  was  greatly  deficient,  the  total  quantity 
having  been  but  little  over  half  the  average. 
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March. 

Although  rather  colder  than  the  previous  March,  the  mean 
temperature  of  the  month  exceeded  the  average  by  as  much 
as  3’5°.  There  was,  however,  much  cloud,  and  while  the 
night  temperatures  were  generally  high,  on  no  day  did  the 
shade  temperature  exceed  55'8°.  There  were  many  windy 
days,  the  general  direction  of  the  wind  being  mainly  south- 
westerly. Rainfall  was  rather  excessive,  but  snow  fell  on  one 
day  only.  A thunderstorm  of  considerable  severity,  with 
exceedingly  brilliant  lightning,  but  unaccompanied  by  much 
rain,  occurred  on  the  evening  of  the  22nd.  The  abnormal 
forwardness  of  vegetation  noticed  in  the  previous  months  was 
less  marked  at  the  close  of  March,  owing,  no  doubt,  to  the 
absence  of  continuous  sunshine.  At  this  time  some  of  the 
vernal  indications  were  a few  days  later  than  in  the  previous 
year,  but  it  was,  nevertheless,  a very  early  season. 

April. 

As  is  frequently  the  case  after  an  exceptionally  mild  winter 
season,  the  month  of  April  was,  during  the  first  three  weeks, 
colder  than  usual.  Little  snow  had  been  seen  during  the 
winter,  but  on  the  11th  there  was  a severe  snowstorm,  covering 
a wide  stretch  of  country,  and  it  was  said  to  have  been  the 
heaviest  April  snowstorm  since  1908.  Much  showery,  change- 
able weather  followed,  but  after  the  21st  there  were  many  fine, 
warm  days,  bringing  the  month’s  mean  temperature  up  to  the 
average.  The  rainfall  was  '66  ins.  above  the  average,  and 
sunshine  nearly  23  hours  deficient.  A sharp  thunderstorm 
occurred  at  midnight  on  the  29th.  At  the  close  of  the  month, 
and  throughout  the  rest  of  the  spring,  vegetation,  though  early, 
was  less  forward  than  in  1912,  notwithstanding  its  earlier  start. 

May. 

Showery  weather  occurred  until  the  9th,  after  which  a rainless 
period  of  19  consecutive  days  ensued.  Temperature  was 
normal  till  the  last  week,  when  there  was  an  extraordinary 
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outburst  of  heat  for  so  early  in  the  season.  The  shade 
temperature  exceeded  80°  on  the  25th,  26th,  29th,  and  30th. 
It  is  very  rarely  that  the  month  of  May  gives  four  days  with 
a shade  maximum  of  80°  and  upwards.  In  some  years  the 
thermometer  does  not  even  touch  70°  throughout  the  month. 
A thunderstorm  on  the  early  morning  of  the  30th  yielded  a 
refreshing  rain  of  about  a quarter  of  an  inch,  but  the  total  fall 
for  the  month  was  '60  ins.  deficient. 

June. 

This  was  a very  dry  month,  the  total  rainfall  having  been 
only  ‘72  ins.,  or  1‘19  ins.  below  the  average.  There  were  but 
few  hot  days  until  the  16th,  the  maximum  for  that  and  the 
two  succeeding  days  having  been  81‘5°,  83T0,  and  77‘4° 
respectively.  No  further  reading  of  80°  was  again  recorded 
until  August  30th.  There  was  a great  drop  of  temperature 
about  midsummer.  The  strawberry  crop  was  early  and 
abundant. 


July. 

The  month,  though  drier  than  the  average,  was  chiefly 
remarkable  for  the  deficiency  of  both  temperature  and  sun- 
shine, and  while  all  along  the  West  of  England  and  in  Scotland 
great  heat  and  an  almost  unparalleled  drought  prevailed,  in 
Norfolk  there  was  hardly  a warm  day,  and,  in  the  middle  of 
the  month,  there  were  some  heavy  rains.  The  cause  of  this 
state  of  affairs  was  a very  unusual  distribution  of  atmospheric 
pressure,  the  barometer  having  been  generally,  almost  through- 
out the  summer,  much  higher  to  the  west  than  to  the  east  of 
the  country.  The  mean  temperature  of  the  month,  here, 
was  4°  below  the  average,  and  the  sunshine  recorded  was 
only  about  half  the  normal  amount  ; in  fact,  it  was  one  of 
the  most  sunless  Julys  on  record.  The  following  figures  show 
the  great  contrast  in  the  amount  of  sunshine  between  the  Julys 
of  1911,  1912,  and  1913:— 
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July,  1911.  Hours  of  bright  sunshine 
July,  1912.  „ „ „ 

July,  1913. 


310*1 

174*1 

107*9 


A gale  from  the  N.N.W.  on  the  night  of  the  22nd  caused 
a very  high  tide  on  the  Norfolk  coast. 


The  deficiency  of  rain  in  this  month  was  more  marked  than 
in  July,  although  less  so  than  in  June,  but  the  temperature 
generally  was  rather  higher  than  in  July,  although  2°  deficient. 
There  was  a heavy  thunderstorm  on  the  24th,  and  another  soon 
after  midnight  on  the  31st  (the  accompanying  rainfall  of  which 
latter  storm  had  to  be  reckoned,  according  to  the  rules,  as  part 
of  the  August  fall).  On  only  four  days  did  more  than  a tenth 
of  an  inch  of  rain  fall,  and  the  month  was  a great  contrast  to 
the  previous  August.  The  anniversary  of  the  “ flood  ” was 
marked  by  one  of  the  finest  and  warmest  weeks  of  the  summer. 


With  the  exception  of  the  third  week,  when  heavy  local 
rains  fell,  the  month  was  generally  fine  and  dry,  with  more 
sunshine  during  the  last  week  than  in  the  earlier  days  of  the 
month.  There  was  a severe  thunderstorm  on  the  evening  of 
the  16th.  The  total  rainfall  for  the  month  was  3*05  ins., 
of  which  2*64  ins.  fell  between  the  14th  and  the  22nd. 


Tropical  rains  fell  on  the  3rd  and  5th,  and  again  on  the 
26th,  yielding  respectively  *76  ins.,  *85  ins.,  and  ‘78  ins.  The 
two  first-mentioned  rainstorms  were  accompanied  by  heavy 
thunder.  With  these  exceptions  the  month  was  generally 
mild,  bright,  and  genial,  a maximum  temperature  of  61*6° 
having  been  recorded  as  late  as  the  29th.  There  was  in- 
sufficient frost  to  injure  the  gardens,  which  remained  gay  with 


August. 


September. 


October. 
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flowers  until  the  month’s  close.  Mean  temperature  was 
2°  in  excess  of  the  average. 


November. 

This  month  was  like  a protraction  of  October,  and  was 
exceedingly  mild  and  fine.  It  was  difficult  on  some  days  to 
imagine  that  it  was  November,  which  is  usually  associated 
with  fog,  gloom,  damp,  and  chilliness.  Sunshine  was  as  much 
as  23  hours  in  excess  of  the  average,  totalling  86  8 hours  for 
the  month,  as  against  34  hours  only  in  the  previous  November. 
Mean  temperature  was  3'2°  above  the  normal,  and  rose  to 
above  50°  on  22  days.  Not  until  the  23rd  was  there  sufficient 
frost  to  do  any  damage  in  the  garden,  and  even  the  frost  on 
that  day,  beyond  destroying  the  dahlias  and  nasturtiums,  did 
but  little  harm.  Roses  and  many  other  flowers  were  in  bloom 
throughout  the  month.  There  were  beautiful  “ afterglows  ” 
on  some  evenings,  that  on  the  29th  being  particularly  fine, 
reminding  one  of  the  rosy  evenings  of  November,  1883. 


December. 

The  first  snowstorm  of  the  season  occurred  on  the  morning 
of  the  5th,  but  temperature  was  very  changeable  throughout 
the  month,  mildness  preponderating.  There  was  a good  deal 
of  cloud,  but  very  little  downfall,  the  total  rainfall  of  the 
month  having  been  but  ‘79  ins.,  constituting  the  driest 
December  since  1890.  The  concluding  days  of  the  month 
were  very  winterly  with  frost  and  snow.  The  exposed 
thermometer  fell  to  16°  on  the  night  of  the  30th. 

The  Seasons. 

The  following  tables  show  the  mean  temperature  and  rainfall 
of  the  four  seasons,  together  with  those  of  the  five  previous 
years,  compared  with  the  usual  averages-  Winter  comprises 
the  three  months  December  to  February  inclusive;  Spring, 
March  to  May;  Summer,  June  to  August;  and  Autumn, 
September  to  November  : — 
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Temperature. 


Seasons. 

1908. 

1909. 

1910. 

1911. 

1912. 

1913. 

Average 

Depar- 
ture of 
1913  from 
average. 

Winter 
Spring  - 
Summer  - 
Autumn  - 

degrees 

38.8 

46’3 

59'8 

51‘6 

degrees 

37‘5 

46'6 

58'4 

49‘6 

degrees 

39’2 

47'4 

59'5 

49'0 

degrees 

40'2 

47'8 

63‘6 

50'9 

degrees 

40'8 

49‘4 

60'0 

47’6 

degrees 

41*2 

48'6 

58‘4 

52'3 

degrees 

38'4 

46'3 

60'2 

50'1 

degrees 
+ 2'8 
+ 2'3 
— 1'8 
+ 2’2 

Year  - 
(Jan. to  Dee.) 

49.0 

48'0 

49'1 

50'5 

49'6 

49'8 

48'8 

+ 1.0 

Rainfall. 

Seasons. 

1908. 

1909. 

1910. 

1911. 

1912. 

1913. 

Average 

Depar- 
ture of 
1913  from 
average. 

Winter 
Spring 
Summer  - 
Autumn  - 

ins. 

6'21 

6‘97 

7'30 

5‘94 

ins. 

3+1 

5'68 

8+5 

7‘32 

ius. 

9'96 

7+0 

7‘62 

7'58 

ins. 

8'55 

6+1 

4'50 

8’02 

ins 

8'00 

3'60 

1725 

7'58 

ins. 

6‘34 

5'84 

4'88 

9+5 

ins. 

537 

5+3 

6'87 

8'38 

ins. 

+ 0'97 
+ 071 
— 1'99 
+ 077 

Y ear  - 
(Jan.  to  Dec.) 

25+6 

27‘82 

31 ’84 

26‘67 

35.03 

24+2 

2575 

— 133 

The  Winter  was  the  mildest  since  1903,  which  was  0’6"’ 
warmer.  It  was  wetter  than  usual,  but  less  so  than  the  three 
previous.  The  Spring  was  very  mild,  only  0'8°  less  so  than 
the  extremely  warm  one  of  1912,  and  had  a rather  excessive 
rainfall.  The  Summer  was  the  coolest  since  1909  and  nearly 
as  dry  as  in  1911.  The  Autumn  was  the  warmest  since  1906, 
and  had  more  than  the  normal  amount  of  rain. 


The  Year. 

Taken  as  a whole,  the  year,  while  failing  to  give  the  long  run 
of  bright  and  hot  summer  days  such  as  were  experienced  in 
1911,  formed  a pleasing  contrast  to  1912.  Commencing  with 
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an  exceptionally  mild  winter,  with  but  little  frost  and  hardly 
any  snow,  the  month  of  April,  in  the  second  week,  gave  us  the 
worst  snowstorm  of  the  winter,  followed  by  some  dark  and 
ungenial  days.  The  latter  part  of  that  month  was  very  warm 
and  fine,  and,  after  a showery  week  at  the  beginning  of  May, 
the  weather  was  rainless  for  nineteen  consecutive  days.  The 
hot  week  at  the  end  of  May  has  already  been  mentioned.  June 
was  fine  and  dry,  and  July  and  August,  though  good  months, 
were  on  some  days  exceedingly  cool,  especially  July,  when 
there  were  several  days  on  which  the  thermometer  barely 
reached  60°.  The  autumn  was  a very  fine  one,  and  was 
protracted  far  into  November,  the  first  sharp  frost  not  occurring 
until  the  23rd  of  that  month.  Subsequently  the  weather  was 
for  the  most  part  mild, until  after  Christmas,  when  winterly 
conditions  set  in.  One  of  the  most  remarkable  features  of  the 
year  was  the  extraordinarily  early  start  of  vegetation,  and  early 
in  January  photographs  of  flowers  gathered  from  the  open 
adorned  the  pages  of  the  illustrated  papers.  March  being  less 
warm,  vegetation  received  a slight  check,  and  by  the  end  of 
that  month  it  was  less  forward  than  at  the  same  period  of  1912, 
which  was  also  an  abnormally  early  season.  Owing  to  the 
absence  of  frost,  garden  flowers  were  not  cut  off  till  much  later 
than  usual,  thereby  constituting  one  of  the  longest  flowering 
periods  on  record.  Dishes  of  ripe  raspberries  grown  in  the 
open  were  exhibited  at  the  Norwich  Chrysanthemum  Show  in 
November.  The  fruit  crop  in  general  was  less  good  than  in 
the  previous  year.  Harvest  began  and  concluded  a little  later 
than  usual,  and  the  fall  of  the  leaf  was  nearly  a month  later 
than  in  1812. 

The  mean  temperature  of  the  year  (49'8'J)  was  0'9°  above 
the  average,  and  the  year’s  rainfall  (24'42  ins.)  was  1 '33  ins. 
deficient.  Bright  sunshine  (1432‘9  hours)  was  about  150 
hours  less  than  the  normal  amount.  I have  again  to  thank 
Mr.  J.  H.  Willis  for  supplying  me  with  his  readings. 
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VIII. 

WILD  BIRDS  PROTECTION  IN  NORFOLK, 

1914. 

It  has  long  been  recognised  by  those  interested  in  the  protec- 
tion of  wild  birds  in  the  County  that  the  Schedule  to  the  Act  of 
1880  is  a very  confused  list,  as  it  gives  in  alphabetical  order  a 
number  of  local  names  without  mention  of  the  scientific  name 
of  the  bird  indicated.  From  a careful  collation  of  the  various 
Acts  with  the  Bye-laws  of  the  Norfolk  County  Council 
and  of  the  Norwich  Town  Council,  it  would  appear  that  the 
Regulations  now  in  force,  shorn  of  their  legal  language,  can  be 
thus  condensed. 

The  following  birds  are  protected  between  the  first  day  of 
March  and  the  first  day  of  September : — 

Auk,  Little,  Mergulus  alle,  Linn. 

Avocet,  Recurvirostra  avocetta,  Linn. 

Bee-eater,  Merops  apiaster,  Linn. 

Chough,  Pyrrhocorax  graculus,  Linn. 

Colin  or  Virginian  Quail,  Ortyx  virginianus,  Linn. 

Crossbill,  Loxia  curvirostra,  Linn. 

Cuckoo,  Ciiculus  canorus,  Linn. 

Curlew  or  Whaup,  Nitmenius  ccrquatus,  Linn. 

Diver  (all  species) 

Dotterel,  Eudromias  morinellus,  Linn. 

Dunlin  (Stint,  Oxbird,  Ploverspage,  Purre,  or  Sea  Lark),  Tringa 
alpinci,  Linn. 

Fulmar,  Fulmarus  glacialis,  Linn. 

Gannet  or  Solan  Goose,  Sula  bassana,  Linn. 

Godwit  (all  species) 

Grebe  or  Loon  (all  species) 

Greenshank,  Totanus  glottis,  Linn. 

Guillemot  or  Willock,  Alca  troile,  Linn. 

Black  Guillemot  or  Tystey,  Uria  grylle,  Linn. 
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Gull  or  Seamew  (all  species  except  Black-backed) 

Kittiwake  or  Tarrock,  Rissa  tridactyla,  Linn. 

Lapwing  or  Peewit,  Vanellus  vulgaris,  Linn. 

Lark,  Alauda  arvensis,  Linn. 

Merganser  (all  species) 

Nightingale,  Daulias  luscinia,  Linn. 

Nightjar  (Fern-owl,  Goatsucker,  or  Nighthawk),  Caprimulgus 
europoeus,  Linn. 

Oyster-catcher,  Hcematopus  ostralegus,  Linn. 

Petrel  (all  species) 

Phalarope  (all  species) 

Plover  (all  species) 

Puffin  (Coulterneb  or  Sea  Parrot),  Fratercula  arctica,  Linn. 
Quail,  Californian,  Lophortyx  californicus,  Shaw 
Razorbill  (Marrot  or  Murre),  Alca  torda,  Linn. 

Redshank,  Totanus  calidris,  Linn. 

Ringed  Plover  (Ringed  Dotterel,  Stone  Runner,  or  Stonehatch) 
JEgialtis  hiaticola,  Linn. 

Roller,  Coracias  garrulus,  Linn. 

Ruff  or  Reeve,  Machetes  pugnax,  Linn. 

Sanderling,  Calidris  arenaria,  Linn. 

Sandpiper  or  Summer-Snipe,  Totanus  hypoleucus,  Linn. 
Sand-Martin,  Cotile  riparia,  Linn. 

Shag  or  Scout,  Phalacrocorax  graculus,  Linn. 

Shearwater  (all  species) 

Skua  (all  species) 

Smew,  Mergus  albellus,  Linn. 

Spoonbill,  Platalea  leucorodia,  Linn. 

Stone-Curlew  or  Thicknee,  GEdicnemus  scolopax,  Gmelin 
Whimbrel,  Numenius  phceopus,  Linn. 

Woodcock  are  protected  between  the  first  day  of  February 
and  the  13th  day  of  August. 

Snipe,  Teal  and  all  species  of  Duck  are  protected  between 
the  first  day  of  March  and  the  first  day  of  August. 

The  following  birds  are  protected  throughout  the  year : — 
Avocet,  Recurvirostra  avocetta,  Linn.  (In  County  of  Norwich 
only.) 
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Bittern,  Common,  Botaunis  stellaris,  Linn. 

Bittern,  Little,  Ardetta  minuta,  Linn. 

Bustard,  Great,  Otis  tarda,  Linn. 

Goldfinch,  Carduelis  elegans,  Steph. 

Grebe,  Great  Crested,  Podicipes  cristatus,  Linn. 

Harrier  (all  species) 

Hobby,  Falco  subbuteo,  Linn. 

Hoopoe,  Upupa  epops,  Linn. 

Kingfisher,  Alcedo  ispida , Linn. 

Oriole,  Golden,  Oriolus  galbula,  Linn. 

Owl  (all  species  except  the  Little  Owl,  Athene  noctua,  Scopoli) 
Redpoll  (all  species) 

Sandgrouse,  Syrrhaptes  paradoxus,  Pallas. 

Siskin,  Chrysomitris  spinas,  Linn. 

Spoonbill,  Platalea  leucorodia,  Linn.  (In  County  of  Norwich 
only) 

Stilt,  Black-winged,  Himantopus  Candidas,  Bonnat. 

Tern  (all  species) 

Tit,  Bearded  (Reedlingor  Reed-Pheasant),  Panurus  biarmicus, 
Linn. 

Woodpecker  (all  species). 

At  Blakeney  Point  all  Wild  Birds  are  protected  between 
March  1st  and  September  1st. 

All  Wild  Birds  are  protected  on  Sundays  between  the  first 
day  of  September  and  the  first  day  of  March  in  the  following 
areas,  to  which  is  now  added  Blakeney  Point,  and  the  Eggs  of 
all  Wild  Birds  are  protected  in  the  same  areas  until  the  last 
day  of  February,  1919: — 

“ (a)  Hickling  Broad,  Whitesley  and  Heigham  Sounds, 
Blackfleet  Broad,  Horsey  Mere,  Martham  and  Somerton  Broads, 
and  the  Rands,  Skirts,  and  Walls  thereof,  and  Fens  and  Reed 
Grounds  appertaining  thereto  respectively,  and  the  Islands 
therein,  and  Dykes  communicating  therewith,  including  the 
Hundred  Stream  or  Thurne  River  and  Ancient  Bed  and  the 
Rands  and  Walls  thereof  from  Heigham  Bridge  to  the  Sea  at 
Winterton,  and  all  the  Marshes  and  low-lying  and  uncultivated 
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lands,  Fens,  Reed  Grounds,  Warrens,  Marram  or  Sand  Hills 
and  Sea  Shore,  to  the  line  of  high  water  mark  in  the  several 
Parishes  of  Waxham,  Horsey,  Potter  Heigham,  and  Hickling, 
and  such  part  of  the  Parish  of  Catfield  as  lies  to  the  East  of 
the  Midland  and  Great  Northern  Joint  Railway. 

11  ( b ) The  Warrens,  Marram  or  Sand  Hills,  and  Sea  Shore, 
to  the  line  of  high  water  mark  in  the  Parish  of  Winterton. 

“ ( c ) Such  parts  of  the  Rivers  Yare  and  Wensum  as  are 
within  the  administrative  County  of  Norfolk,  and  the  Streams 
communicating  therewith;  the  River  Bure  and  the  Streams 
communicating  therewith ; and  Rockland  and  Surlingham 
Broads,  and  the  Rands,  Skirts,  and  Walls  of  each  such  River 
and  Broad,  and  Fens  and  Reed  Grounds  appertaining  thereto 
respectively,  and  the  Islands  therein,  and  the  Dykes  communi- 
cating therewith. 

“ (d)  The  series  of  Broads  known  as  Ormesbv,  Rollesby, 
Hemsby,  Filby,  and  Burgh  Broads,  and  the  Rands,  Skirts,  and 
Walls  thereof,  and  the  Dykes  communicating  therewith  ; and 
the  Fens,  Reed  Grounds,  and  low-lying  Lands,  Marshes,  and 
Pastures  adjacent  thereto,  including  Lady  Broad  or  Hard  Fen 
Water  in  the  Parish  of  Filby,  Brandyke  Broad  in  the  Parish 
of  Burgh  St.  Margaret,  and  Muckfleet  Dyke,  and  the  Marshes 
and  low-lying  Lands  and  Pastures  near  or  adjacent  thereto 
respectively. 

“ ( e ) The  whole  of  the  Foreshore  of  the  County  of  Norfolk, 
including  the  Shingle,  Sand  Hills,  Salt  Marshes,  Creeks,  and 
other  unenclosed  Lands  extending  from  high  water  mark  to  the 
first  boundary  of  enclosed  or  cultivated  land  separating  the 
Foreshore  from  them.” 

The  Eggs  of  the  following  birds  are  protected  throughout  the 
County  : — 

Bittern,  Common,  Botaurus  stellaris,  Linn. 

Bittern,  Little,  Ardetta  minuta,  Linn. 

Bustard,  Great,  Otis  tarda,  Linn. 

Crossbill,  Loxia  curvirostra,  Linn. 

Grebe,  Great  Crested,  Podicipes  cristatus,  Linn. 

Harrier  (all  species) 

Hobby,  Falco  subbuteo,  Linn. 
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Kingfisher,  Alcedo  ispida,  Linn. 

Owl  (all  species) 

Oyster-catcher,  Hcematopus  ostralegus,  Linn. 

Plover,  Ringed  (Ringed  Dotterel,  Stone  Runner  or  Stonehatch), 
AEgialtis  hiaticola,  Linn. 

Ruff  or  Reeve,  Machetes  pngnax,  Linn. 

Sand-Martin,  Cotile  riparia,  Linn. 

Stone-Curlew,  CEdicnemus  scolopax,  Gmelin 
Teal  (all  species) 

Terns  (Sea  Swallows,  Pearls,  or  Dip  Ears),  all  spec.c-s 
Tit,  Bearded,  Panurus  biarmicus,  Linn. 

Wild  Duck  (all  species) 

Woodcock,  Scolopax  rusticula,  Linn. 

Woodlark,  Alauda  arborea,  Linn. 

Within  the  County  of  the  City  of  Norwich,  which  extends, 
by  river,  from  Hellesdon  Bridge  to  Hardley  Cross  and  from 
Trowse  Bridge  to  Earlham  Bridge,  the  taking  or  destroying  of 
the  eggs  of  any  species  of  Wild  Bird — except  the  House 
Sparrow — is  prohibited  until  the  last  day  of  February,  1919. 

Penalties. 

£l  for  every  bird  or  egg  taken  or  destroyed,  and  forfeiture 
of  such  birds  or  eggs,  as  well  as  forfeiture  of  any  trap-net, 
snare,  or  decoy-bird  used  for  taking  Wild  Birds  in  contraven- 
tion of  the  Acts. 

Attention  is  also  called  to  a Bye-law  of  the  Great 
Yarmouth  Port  and  Haven  Commissioners,  which  prohibits, 
under  a penalty  of  £5,  the  use  of  any  firearm  or  air-gun 
by  persons  “ while  using  or  while  in,  or  upon,  or  about  the 
Rivers  or  the  banks  or  shores  thereof  ” under  the  control  of 
the  Commissioners. 

As  the  Rivers  under  such  control  extend  from  Yarmouth  to 
Hellesdon  Mill  on  the  Wensum,  to  Geldeston  Lock  on  the 
Waveney,  to  Coltishall  Lock  on  the  Bure,  to  Wayford  Bridge 
on  the  Ant,  and  to  the  whole  course  of  the  Thurne,  such  a 
Regulation,  if  properly  enforced,  would  be  of  great  help  in  the 
preservation  of  our  Marshland  birds. 


E.  G. 
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IX. 


NOTES  ON  THE  AUTUMN  MIGRATION  ON 
THE  NORFOLK  COAST. 

By  B.  B.  Riviere,  F.R.C.S.,  M.B.O.U. 

Read  November  25th,  1913. 

The  following  notes  were  made  during  twelve  days  spent  upon 
the  coast  of  Norfolk  in  the  middle  of  October,  1913  : — 

October  10th. — At  Yarmouth  large  flocks  of  Linnets  were 
coasting  south  along  the  denes  between  6.30  and  9 o’clock  in 
the  morning. 

In  the  afternoon  I saw  two  Merlins  on  the  sand  hills  at 
Winterton. 

October  11th.  Winterton.— A large  passage  of  Sky- 
larks took  place  during  the  morning ; the  birds  were  coming  in 
from  the  sea  with  half  a gale  from  the  S.E.  blowing  across 
them,  i.e.,  nearly  at  right  angles  to  their  line  of  flight. 

A few  flocks  of  Starlings  also  came  in,  and  I found  three 
drowned  Redwings  at  high-water  mark. 

In  the  afternoon  I came  across  a flock  of  between  thirty  and 
forty  Gold  Crests,  evidently  just  arrived  and  absurdly  tame, 
in  some  faggots  on  the  sand  hills.  With  them  were  three 
Robins,  one  of  which  I shot,  and  found  it  to  be  of  the  small 
pale  Continental  race. 

October  12th.  Winterton. — Wind  W.  and  very  light. 
From  6 to  9 o’clock  in  the  morning  Skylarks  were  passing 
north  along  the  coast  line  almost  continuously,  flying  singly 
and  in  small  flocks.  A few  flocks  of  Linnets  were  also  coast- 
ing north.  During  the  morning  a large  flock  of  about  two 
hundred  Starlings  came  flying  over  the  sand  hills  from  inland, 
and  after  lifting  high  in  the  air  and  circling  round  once,  went 
straight  away  out  to  sea  and  were  lost  to  view. 
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I am  not  aware  of  any  record  of  Starlings  leaving  the 
Norfolk  coast  during  the  autumn,  and  it  is  a movement  which 
I think  requires  further  investigation. 

In  the  afternoon,  while  driving  along  the  road  near  Horsey, 

1 came  across  an  unusually  large  flock  of  Reed  Buntings,  the 
rough  herbage  and  hedge  beside  the  road  being  full  of  them, 
whilst  numbers  were  sitting  on  the  telegraph  wires. 

October  13th.  Palling. — Very  light  S.  wind.  Sky- 
larks were  coming  in  from  the  sea,  in  small  straggling  flocks, 
all  the  early  part  of  the  morning.  I watched  these  flocks 
through  glasses  as  they  passed  inland,  and  they  all  settled  upon 
the  ground  about  300  yards  from  the  shore.  During  the  morn- 
ing two  Redwings,  a few  parties  of  Rooks,  and  one  of  Hooded 
Crows  also  came  in. 

Out  of  three  flocks  of  Rooks,  whose  course  I followed  with 
the  glasses,  one  went  down  upon  a field  about  a quarter  of  a 
mile  inland,  whilst  the  other  two  passed  straight  on  out  of  sight. 

From  6 a.m.  till  9 o’clock  a very  large  southward  coasting 
movement  took  place ; Linnets  and  Greenfinches,  a few  Gold- 
finches and  Reed  Buntings,  and,  I think,  Yellow  Hammers 
were  passing  in  flocks  along  the  sand-hills  almost  continuously. 

October  14th.  Palling. — Very  light  S.  wind.  Another 
great  southward  coasting  movement  of  Linnets  and  Green- 
finches took  place  during  the  early  morning,  ceasing  at  9 o’clock. 
Soon  afterwards  the  hedge  which  runs  behind  the  sand  hills  at 
Waxham  was  full  of  Linnets,  Greenfinches,  Reed  Buntings 
and  Yellow  Hammers.  A Martin  passed  close  to  me,  flying 
south  along  the  sand-hills,  and  a few  Skylarks  and  one  flock  of 
Starlings  came  in  from  the  sea. 

October  15th.  Cley.— Wind  W.N.W.,  fresh.  A few 
Skylarks  were  seen  coasting  west  along  Cley  during  the  early 
morning. 

Later  in  the  day  I came  upon  a small  flock  of  Shorelarks  at 
Blakeney  Point. 

OCTOBER  17th- — A Wheatear  at  Blakeney  Point. 

October  21st.  Hunstanton.— Falling  glass,  rain,  and 
S.W.  wind.  A large  migration  of  Skylarks,  Starlings  and 
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Lapwings,  with  a few  flocks  of  Rooks  and  several  large  flocks 
of  Linnets,  took  place  during  the  morning,  flocks  passing  at 
frequent  intervals  until  mid-day.  All  these  birds  came  from 
the  east  along  the  coast  line,  passed  Hunstanton,  and,  still 
following  the  coast,  turned  S.W.  along  the  shore  of  the  Wash 
towards  Heacham.  I met  with  a small  flock  of  Shorelarks  on 
Hunstanton  beach,  and  in  the  afternoon  saw  a Wheatear  and  a 
Black  Redstart. 

October  22nd.  Hunstanton.— Fine.  Light  S.W.  wind. 
Quite  a rush  of  birds  took  place  during  the  morning,  the 
movement  lasting  from  dawn  until  mid-day,  and  the  line  of 
flight  being  identical  with  that  of  the  previous  day.  The  birds 
taking  part  in  this  migration  were  Chaffinches  (from  dawn  until 
9 o’clock),  Linnets,  Greenfinches,  Skylarks,  Starlings,  Rooks, 
Lapwings,  and  a few  Meadow  Pipits  and  Reed  Buntings. 

I also  saw  two  more  Black  Redstarts  during  the  morning. 

To  my  mind,  Hunstanton  is  the  most  favourable  spot  of  any 
upon  the  Norfolk  coast  for  observing  the  late  autumn  migration. 
The  line  of  flight  of  these  migrants  on  October  21st  and  22nd, 
i.e.,  from  east  to  west  along  the  north  coast  of  Norfolk,  and 
then  south-west  along  the  shore  of  the  Wash,  with  Hunstanton 
as  the  turning-point,  is  the  course  which  was  being  followed  by 
the  big  rush  of  migrants  seen  by  Dr.  S.  Long  and  myself  on 
Nov.  7th,  1912  (Zoologist  : May,  1913),  and  seems  to  be  a 
favourite  one  with  certain  species  after  crossing  the  North 
Sea.  For  birds  from  Central  Europe  making  an  east  to  west 
passage  it  would  be  practically  a direct  continuation  of  their 
flight,  and  on  October  22nd,  whilst  the  birds  I saw  were 
passing  Hunstanton,  some  of  the  same  species  (Skylarks, 
Starlings  and  Lapwings)  were  also  passing  Cley,  flying  from 
east  to  west  (R.  Pinchin).  But  I think  it  possible  that  this 
route  is  also  used  by  birds  from  Northern  Europe,  in  pre- 
ference to  passing  straight  inland,  after  crossing  the  North  Sea 
from  N.E.  to  S.W.  Amongst  the  birds  seen  by  Dr.  Long  and 
myself  following  this  course  on  Nov.  7th,  1912,  were  such 
northern  species  as  Fieldfares,  Redwings  and  Hooded  Crows. 

Again,  a preference  for  this  route  would  explain  the 
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northerly  and  westerly  coasting  movement  of  Skylarks  which 
takes  place  so  regularly  on  the  Norfolk  coast  during  the  early 
mornings  throughout  October,  the  supposition  being  that  they 
are  birds  which  have  crossed  the  North  Sea  and  are  continuing 
their  passage  inland  via  the  coast  of  Norfolk  and  the  south-east 
shore  of  the  Wash.  The  late  Lord  Lilford  called  attention  to 
the  valley  of  the  river  Nene,  from  the  Wash  as  far  as 
Thrapston,  as  a route  much  used  by  autumn  migrants 
(“Studies  in  Bird  Migration,”  by  W.  Eagle  Clarke  : Vol-  I., 
page  95),  and  it  seems  probable  that  this  is  the  normal  con- 
tinuation of  the  line  of  flight  I have  described. 


X. 

♦ 

THE  IRRUPTION  OF  WAXWINGS  INTO  NORFOLK 
DURING  THE  WINTER  OF  1913-14. 

By  J.  H.  Gurney,  F.Z.S.,  M.B.O.U. 

The  first  Waxwing,  of  which  any  record  was  handed  in  for  the 
counties  of  Norfolk  and  Suffolk,  was  a fine  crested  bird  sent  to 
Mr.  Arthur  Patterson  on  November  15th,  1913,  a date  ten  days 
later  than  for  Yorkshire.  After  that,  for  two  months  or  more, 
Waxwings  kept  on  coming,  as  it  were  in  waves,  and  until  well 
into  February  they  were  to  be  seen,  singly  or  in  small  flocks, 
in  both  counties.  At  first  they  were  met  with  in  parishes  near 
the  sea,  and  in  one  instance  Mr.  H.  Cole  saw  a flock  at  Cromer 
in  the  act  of  arriving  (November  15th),  but  they  soon  made 
their  way  inland.  They  appeared  to  be  hungry  birds,  not  only 
after  their  voyage,  but  by  nature,  in  their  eagerness  for  berries 
freely  entering  villages,  and  not  being  afraid  of  the  outskirts  of 
such  large  towns  as  Norwich  and  Cromer.  At  Norwich  a 
small  flock  actually  got  as  far  in  among  the  houses  as  St.  Giles’ 
Gates,  and  one  came  down  the  chimney  of  Dr.  Mills’  house  in 
Surrey  Street  into  a drawing  room,  where  it  was  promptly 
captured.  The  same  indifference  to  man  was  remarked  in 
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Belgium,  where  Mr.  Coopman  found  them  “ venant  meme 
voleter  sur  lgs  boulevards  de  la  ville  de  Verviers,  tels  des 
etourneaux  familiers  ” (Rev.  Fran.  d’Orn.,  1914,  p.  327),  and 
it  is  evident  that  that  habit  is  general.  Tameness,  however, 
is  a characteristic  of  the  Waxwing  in  its  native  country,  and  I 
remember,  too,  remarking  it  in  some  which  were  in  confinement. 
Their  fondness  for  drinking  is  also  a trait  which  will  not  fail 
to  be  noticed  ; house  gutters  were  made  use  of  by  the  little 
flock  of  five  or  six  which  frequented  Earlham  Road,  and  the 
river  brink  by  a pair  at  Trowse  Bridge. 

It  is  difficult  to  say  how  many  Waxwings  really  came  to 
Norfolk,  but  certainly  the  presence  of  at  least  a hundred 
and  eight  was  announced.  Fortunately  most  of  them  were 
seen  (not  shot)  by  observers  who  were  content  to  spare 
them,  so  very  likely  a few  were  counted  twice  over.  The 
last  announcement  of  their  presence  received  from  Norfolk  was 
from  Mr.  Russell  Colman,  who  ascertained  that  the  survivor 
of  a pair  which  were  located  on  some  hawthorns  near  Trowse 
Bridge  at  the  beginning  of  March  remained  there  until  April 
5th,  1914.  Mr.  Colman  employed  a man  to  watch  it,  but  it 
was  not  seen  later  than  that,  and  must  have  either  died  or 
migrated.  Many  Waxwings  were  also  seen  in  the  north  of 
Suffolk,  and  their  presence  registered  by  Mr.  C.  B.  Ticehurst, 
Mr.  Saunders,  and  others  who  were  looking  out.  Undoubtedly 
the  total  for  the  two  counties  exceeded  anything  since  the 
Waxwing  winter  of  1866-7,  when  Henry  Stevenson  reckoned 
up  a hundred  and  forty-four  specimens  (Trans.,  N.  & N.  Nat. 
Soc.,  Vol.  III.,  p.  326).  But  even  that  visitation  cannot 
have  been  so  great  as  the  big  rush  in  the  winter  of  1849-50, 
the  earliest  irruption  of  which  any  complete  record  is  pre- 
served. This  time  the  front  of  the  Waxwing  army  has  left 
its  mark  over  the  greater  part  of  Western  Europe,  certainly 
from  Norway  to  the  South  of  France  (I  heard  of  some  near 
Hyferes),  throughout  Belgium  and  Holland  ( see  “ Le  Gerfaut," 
1914,  p.  74),  and  in  many  parts  of  Germany. 

To  what  cause  are  we  to  turn  for  so  universal  an  irruption  ? 
In  all  probability  there  had  been  one  or  more  unusually  prolific 
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breeding  seasons  over  some  wide  area  in  Western  Siberia  or 
Northern  Russia.  Another,  but  less  likely,  solution  of  their 
presence  is  failure  of  food  supply  in  those  quarters ; but  Wax- 
wings  are  omnivorous,  no  sort  of  berry  seeming  to  come  amiss, 
except  the  holly.  Examples  dissected  by  Mr.  E.  T.  Roberts, 
of  Norwich,  had  been  eating  elder-berries,  bullaces,  and 
hawthorn  berries. 


XL 

FAUNA  AND  FLORA  OF  NORFOLK. 

Part  V. — Lepidoptera  (Fifth  List).* 

By  E.  A.  Atmore,  F.E.S. 

As  no  additions  to  the  Lepidoptera  of  Norfolk  have  been 
published  in  the  Transactions  of  the  Society  since  the  year 
1899,  it  has  been  thought  desirable  to  issue  a further  list  of 
species  which  have  been  met  with  in  the  County  since  that 
time.  The  number  of  species  previously  recorded  being  so 
large,  it  cannot  reasonably  be  expected  that  additions  to  the 
list  will  be  very  numerous.  It  is  satisfactory,  however,  to 
note  that  some  of  them  are  of  considerable  interest,  either  on 
account  of  their  rarity  or  because  they  have  not  long  been 
added  to  the  British  Fauna. 

My  thanks  are  due  to  Mr.  A.  Plunkett  and  Mr.  H.  J. 
Thouless,  of  Norwich,  and  to  Mr.  R.  S.  Smith,  junr.,  of 
Downham  Market,  for  lists  of  species  taken  by  them.  I also 
am  fortunate  enough  to  be  able  to  add  several  species  which 
have  not  yet  been  recorded  in  any  of  the  previous  lists. 

DIURNI. 

PlERlS  DAPLIDICE,  Linn.  A female  in  fine  condition  was 
taken  on  July  17th,  1912,  at  Harford  Bridges, 
near  Norwich,  by  Mr.  Gerard  H.  Gurney.  This 
specimen  was  exhibited  at  a meeting  of  the 
Society  (Trans.,  Vol.  IX.,  p.  641). 


The  previous  lists  will  be  fouud  in  the  Society’s  Transactions,  Vol.  I.,  1873-4, 
Supplement;  Vol.  III.,  p.  683;  Vol.  IV.,  p.  691  ; Vol.  VI.,  p.  533. 
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NOCTURNI. 

Sesia  cynipiform  cynipiformis,  Esp.  King’s  Lynn.  One 
female  on  an  oak  stump,  Aug:,  1899.  Mr. 
Plunkett  also  records  a female  taken  on  a tray 
of  flowers  in  Norwich  Market  Place,  May  25th, 
1912. 

Lithosia  pygm^eola,  Dbld.  Several  specimens  taken  on 
the  Coast  of  Norfolk  by  the  Rev.  J.  W. 
Metcalfe  in  July,  1912  (“  Entomologist,” 

October,  1912,  p.  290)  ; and  in  1913  four 
specimens  were  met  with  on  the  coast  by 
Mr.  F.  H.  Lyon.  This  is  a very  interesting 
addition  to  the  list.  Probably  most  of  the 
British  specimens  met  with  in  recent  years 
have  been  captured  at  Deal. 

GEOMETRyE. 

Nyssia  hispidaria,  Schiff.  Norwich.  Taken  by  Mr. 

Plunkett,  March  14th  and  20th,  1903,  and 

February  14th,  1905  ; also  near  Cromer,  at 

rest  on  a tree  trunk,  by  Mr.  A.  C.  Morris.  It 
is  also  recorded  in  “ Barrett’s  Lepidoptera  ” as 
occurring  rarely  in  Norfolk. 

Eupithecia  TOGATA,  Fab.  Horsford.  Taken  by  Mr. 

Plunkett,  June  3rd,  1909.  This  species  is 

attached  to  Spruce  fir  ( Pinus  abies),  its  larva: 
feeding  in  the  cones. 

,,  PUSILLATA,  Schiff.  King’s  Lynn.  By  no 
means  uncommon  among  spruce  fir.  In  May 
this  year  it  was  quite  plentiful  ; also  found 
near  Downham  Market  by  Mr.  R.  S.  Smith. 

Phibalapteryx  vitalbata,  Schiff.  Norwich.  Taken  by 
Mr.  H.  J.  Thouless. 

NOCTUyE. 

Xylophasia  zollikoferi,  Frr.  Norwich.  This  is  the 
most  remarkable  and  interesting  of  all  Mr. 
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Plunkett’s  captures.  He  had  the  extreme  good 
fortune  to  take  one  fine  specimen  of  this  rarity 
at  electric  light,  September  26th,  1909  (the 
fourth  British  specimen),  Trans.  Vol.  IX.,  p.  213. 
It  is  also  rare  on  the  Continent. 

Laphygma  EXIGUA,  Htib.  Norwich-  This  is  another  of  Mr. 

Plunkett’s  interesting  additions  to  the  list.  He 
took  eighteen  specimens  at  electric  light  from 
Sept.  22nd  to  26th,  1903,  and  states  that  he 
could  have  taken  forty  ! ! but  did  not  know  what 
they  were  at  the  time.  One  more  was  taken  by 
him  in  August,  1908.  It  is  usually  a rare 
species,  and  found  sparingly  in  the  South  ; but 
many  specimens  were  captured  in  South  Devon 
in  the  autumns  of  1896  and  189/. 

XANTHIA  OCELLARIS,  Bkh.  Norwich.  One  in  Sept.,  1903, 
and  another  Sept-  24th,  1909,  taken  by  Mr. 
A.  J.  Thouless  ; a third  specimen  at  Norwich, 
Sept.  26th,  1909,  by  Mr.  Plunkett  ; four 
specimens  have  also  been  met  with  at  Downham 
Market  by  Mr.  R.  S.  Smith — one  in  each  of  the 
years  1904,  1905,  1906,  and  1909.  Its  first 
occurrence  in  Britain  was  in  1893. 


TORTRICES. 

Coccyx  (Asthenia)  subsequana,  Haw.  I have  taken  this 
interesting  species  rather  plentifully  in  wooded 
districts  near  King’s  Lynn,  where  it  appears  to 
be  more  particularly  attached  to  Pinus  picea  (the 
silver  fir)  ; but  according  to  my  experience  it  can 
also  be  obtained  from  Pinus  abies  (spruce  fir). 
Usually  considered  a rare  species. 

,,  COSMOPHORANA,  Tr.  King’s  Lynn.  One  speci- 
men flying  round  fir  trees.  An  unlooked-for 
species  here,  being  found  most  frequently  in 
Scotland. 
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Rhyacionia  (Retinia)  PURDEYI,  Durrant.  A few  specimens 
flying  round  fir  trees  were  taken  in  Norfolk  by 
the  Rev.  W.  G.  Whittingham  in  Aug.,  1912 
(Entom.,  Vol.  XLV.,  p.  295).  This  species  was 
discovered  at  Folkestone  in  July,  1911,  by  Mr. 
W.  Purdey,  in  whose  honour  it  has  been  named. 

Conchylis  (Lozopera)  dilucidana,  Steph.  Near  Swaff- 
ham,  where  it  occurs  among  its  larval  food-plant 
( Pastinaca  sativa),  common  parsnip. 

TINEINA. 

Adela  SULZELLA,  W.V.  King’s  Lynn.  Three  specimens. 

Gelechia  CELERELLA,  Dough  Hunstanton.  Three  speci- 
mens- 

„ (Teleia)  TRIPARELLA,  Zell.  King’s  Lynn.  Not 
common. 

„ (Recurvaria)  NANELLA,  Hub.  King’s  Lynn. 

One  only ; found  sitting  on  a wooden  fence 
outside  a garden  near  the  town. 

„ (Anacampsis)  VORTICELLA,  Zell.  King’s  Lynn. 
Common  among  Lotus  corniculatus. 

Argyresthia  (Blastotere)  glabratella,  Zell.  Lord 
Walsingham  took  a series  of  two  dozen  specimens 
of  this  species  at  Merton  in  June,  1906,  and  in 
August  of  the  same  year  it  was  added  by  him  to 
the  British  Fauna  (E.  M.  Mag.,  Vol.  XLIL, 
p.  169).  Its  larva  is  said  to  feed  in  the  twigs  of 
spruce  fir.  I also  met  with  specimens  at  King’s 
Lynn  in  1908,  and  have  since  then  taken  a few 
annually.  So  far  as  I know,  these  are  the  only 
localities  for  the  species  in  the  British  Isles. 

Coleophora  TRICOLOR,  Wlsm.  A new  species  added  to  the 
British  Fauna  and  described  by  Lord  Walsing- 
ham from  specimens  taken  by  him  at  Merton  in 
1891  and  1899  (E.  M.  Mag.,  Vol.  XXXV.,  p.  201). 
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I also  met  with  a few  specimens  near  Swaffham 
in  July,  1908,  and  in  subsequent  years.  This 
species  does  not  appear  to  have  occured  outside 
Norfolk. 

CATAPLECTICA  FARRENI,  Wlsm.  The  first  specimens  of  this 
new  species  were  taken  by  Mr.  W.  Farren,  near 
Cambridge,  at  the  end  of  June,  1893.  It  is 
named  in  honour  of  the  captor  by  Lord 
Walsingham,  and  described  by  him  (E.M.  Mag., 
Vol.  XXX.,  p.  199).  Specimens  have  since  been 
met  with  by  me  at  King’s  Lynn.  I know  of 
no  captures  outside  Cambridgeshire  and  Norfolk. 
Elachista  PERPLEXELLA,  Stn.  King’s  Lynn  and  near 
Swaffham.  Not  common. 

,,  T/ENIATELLA,  Stn.  King’s  Lynn.  Not  common. 

,,  ADSCITELLA,  Stn.  King’s  Lynn.  Local,  but  not 

uncommon  where  it  occurs. 

,,  SCIRPI,  Stn.  Near  Hunstanton.  Very  sparingly 

taken  among  Scirpus  maritimus. 
Lithocolletis  CAVELLA,  Zell.  King’s  Lynn.  Bred  in 
plenty  from  large  mines  in  leaves  of  birch. 

,,  ANDERIDAi,  Flet-  King’s  Lynn.  Bred  from  small 
mines  in  leaves  of  very  young  birch  trees. 

„ CONCOMITELLA,  Bnks.  King’s  Lynn.  Bred  in 

numbers  from  mines  in  leaves  of  wild  apple. 

„ OXYACANTHA5,  Frey.  King’s  Lynn,  and  West 
Norfolk  generally.  A long  series  bred  from 
small  mines  in  leaves  of  hawthorn. 

„ BLANCARDELLA,  Fab.  King’s  Lynn.  A few 

specimens  bred  from  mines  in  leaves  of  wild 
apple. 

[In  the  first  published  list  of  Lepidoptera  (Trans.  Vol.  I., 
1873,  p.  73  (supplement),  will  be  found  Lithocolletis  pomifoliella, 
Zell.  More  than  one  species  have  now  been  found  to  be 
mixed  up  and  included  under  this  name.  L.  pomifoliella 
should  therefere  be  expunged  from  the  list,  and  the  three  last- 
mentioned  species  substituted  for  it.] 


780 


FAUNA  AND  FLORA  OF  NORFOLK. 


ADDITIONAL  NOTES  ON  LEPIDOPTERA 
ALREADY  RECORDED  IN  THE  NORFOLK  LIST. 

Thecla  W.  ALBUM,  111.  Weeting.  Several  specimens  bred 
from  larvae  by  Mr.  H.  J.  Thouless.  I have  also 
bred  a long  series  from  larvae  found  near  King’s 
Lynn. 

Sphinx  CONVOLVULI,  Linn.  Norwich.  Mr.  Plunkett  states 
that  within  a radius  of  a quarter  of  a mile  105 
specimens  were  taken  at  electric  light  in  the 
autumn  of  1901  ! 

Deilephila  LIVORNICA,  Esp.  One  taken  at  Cromer  May 
22nd,  1912,  by  Mr.  F.  H.  Barclay. 

Ch^ROCAMPA  CELERIO,  Linn-,  Norwich.  One  taken  at 
electric  light  Sept.  22nd,  1901,  by  Mr.  Plunkett. 

SESIA  CULICIFORMIS,  Linn.  Foxley  Wood.  Several  speci- 
mens taken  by  the  Rev.  A.  M.  Moss.  I have 
seen  the  work  of  larvae  in  birch  stumps  near 
King’s  Lynn. 

„ SPHECIFORMIS,  W.V.  King’s  Lynn.  I netted  one  a 
few  years  ago,  but  unfortunately  lost  it.  This 
specimen  was  sitting  on  flowers  of  bramble 
beneath  an  alder  tree. 

,,  BEMBECIFORMIS,  Hub.  King’s  Lynn.  Occasionally 
taken. 

LlTHOSIA  HELVOLA,  Ochs.  ( Deplana , Esp.)  King’s  Lynn. 

A few  specimens.  I have  known  it  to  visit 
“ sugar  ” here  more  than  once. 

,,  QUADRA,  Linn.  Norwich.  One  female  taken  at 
light  by  Mr.  Plunkett,  July  12th,  1902. 

ARCTIA  VILLICA,  Linn.  Norwich.  One  taken  June  22nd, 
1906,  at  electric  light,  by  Mr.  Plunkett. 

LlPARIS  CHRYSORRHCEA,  Linn.  Hunstanton.  Larvae  of  fre- 
quent occurrence. 

„ MONACHA,  Linn.  King’s  Lynn,  and  near  Swaffham. 
Scarce. 
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SELENIA  ILLUSTRARIA,  Hub.  Horsford,  Norwich,  Horning. 
Mr.  Thouless. 

ENNOMOS  FUSCANTARIA,  Haw.  Norwich.  Mr.  Thouless. 

Acidalia  RUBRICATA,  W.V.  Downham  Market.  Mr.  Smith, 
and  near  King’s  Lynn. 

,,  ORNATA,  Scop.  Near  Swaffham.  Sometimes 
common. 

Aspilates  CITRARIA,  Hiib.  King’s  Lynn.  Locally  common. 

Eupithecia  DODONEATA,  Con.  Downham  Market.  Mr. 
Smith. 

Lobophora  HEXAPTERATA,  W.V.  King’s  Lynn.  Occasionally 
taken. 

,,  LOBULATA,  Hiib.  Horsford,  April,  1912.  Mr. 

Thouless. 

Melanippe  RIVATA,  Hiib.  Near  Swaffham.  Not  rare. 

Anticlea  SINUATA,  W.V.  Near  Swaffham.  Scarce. 

•„  RUBIDATA,  W.V.  Near  Swaffham. 

Phibalapteryx  tersata,  W.V.  Norwich.  Mr.  Thouless. 

ClDARlA  SAGITTATA,  Fab.  A few  taken  near  Downham 
Market  by  Mr.  Smith  from  1904  to  1912.  I took 
one  at  *'  Sugar,”  near  King’s  Lynn,  a few  years 
ago. 

CERURA  BICUSPIS,  Bork.  Horsford.  Three  specimens  bred 
from  larvae  found  by  the  Rev.  A.  M.  Moss, 
Norwich  ; two  specimens  taken  at  electric  light, 
July,  1902,  and  June,  1907,  by  Mr.  Plunkett. 

STAUROPUS  FAGI,  Linn.  Horsford  and  Stratton  Strawless. 

Mr.  Thouless  ; Norwich  in  1903  and  1909,  two 
specimens,  Mr.  Plunkett. 

Notodonta  cucullina,  W.V.  Costessey.  Several  specimens 
taken  by  Mr.  Thouless. 

,,  CHAONIA,  W.V.  King’s  Lynn. 

,,  DODONAiA,  Linn.  King’s  Lynn. 

ACRONYCTA  LEPORINA,  Linn.  King’s  Lynn.  The  larvae  of 
frequent  occurrence. 

,,  ALNI,  Linn.  Norwich.  Four  specimens  taken 
at  electric  light  in  1901  by  Mr.  Plunkett. 
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Leucania  OBSOLETA,  Hiib.  Downham  Market,  Mr.  Smith; 
and  Norwich,  Mr.  Plunkett. 

SENTA  ULViE,  Hub.  Taken  by  Mr.  Smith  near  Downham 
Market. 

Xylophasia  scolopacina,  Esp.  One  specimen  taken  at 
Costessey  in  August,  1906,  by  Mr.  Thouless. 
This  species  is  by  no  means  met  with  so 
frequently  in  the  county  as  formerly. 

Agrotis  saucia,  Hiib.  Norwich.  Mr.  Thouless  found 
several  pupae  in  his  garden  in  August,  1904. 

„ AGATHINA,  Dup.  Horsford.  Local,  but  not  un- 
common. Mr.  Thouless. 

„ ravida,  W.V.  ( Obscura ).  Downham  Market.  A 
dark  specimen  taken  by  Mr.  Smith  in  July,  1909. 

NOCTUA  RHOMBOIDEA,  Tr.  Horning.  One  specimen,  Mr. 


Plunkett. 

„ NEGLECTA-  Hiib. 

( Castanea ). 

Horsford. 

Mr. 

Thouless. 

Xanthia  aurago,  W.V. 

Costessy  and 

Bowthorpe. 

Mr. 

Thouless. 

Tethea  retusa,  Linn.  Horning.  Several  specimens  in 
1911,  Mr.  Thouless. 

Dianthcecia  conspersa,  W.V.  Norwich.  Several  taken  at 
electric  light  in  June  and  July  by  Mr.  Plunkett. 

APLECTA  OCCULTA,  Linn.  Norwich-  One  at  electric  light 
August  25th,  1902,  Mr.  Plunkett. 

Hadena  genist^e,  Bork.  Norwich.  Several  at  electric 
light,  Mr.  Plunkett.  I have  also  taken  it  at 
King’s  Lynn. 

Cucullia  chamomillaj,  W.V.  Downham  Market.  Mr. 

Smith  ; and  several  taken  on  walls  at  Norwich 
and  Yarmouth  by  Mr-  Thouless. 

Heliothis  armigera,  Hiib.  Norwich.  Two  specimens  in 
1901,  Mr.  Plunkett. 

Bankia  ARGENTULA,  Hiib.  Near  Downham  Market,  Mr. 
Smith. 

Brephos  NOTHA,  Hiib.  Downham  Market.  Mr.  Smith. 
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PLUSIA  MONETA,  Fab.  Downham  Market.  Several  bred 
from  larvae  found  there  by  Mr.  Smith.  Norwich. 
Not  uncommon,  Mr.  Thouless. 

Crambus  SALINELLUS,  Tutt.  King’s  Lynn.  Very  local,  but 
sometimes  not  rare  on  salt  marshes. 

Myelophila  CRIBRELLA,  Hub.  King’s  Lvnn.  Very  local. 

Olindia  ULMANA,  Hub.  King’s  Lynn.  Scarce. 

Ephippiphora  RAVULANA,  H.S.  ( Obscurana ).  King’s  Lynn. 

This  is  generally  considered  to  be  a very  rare 
species,  but  it  still  occurs  annually  here  among 
birch  trees. 

STIGMONOTA  OROBANA,  Tr.  Near  Swaffham.  Very  local, 
and  not  common. 

Olcophora  LUNARIS,  Haw.  King’s  Lynn.  Very  local,  but 
not  scarce. 

Cedestis  GYSSELINELLA,  Kuhl.  King’s  Lynn.  Rather  com- 
mon among  Scots  pine. 

AsYCHNA  ^eratella,  Zell.  Near  Swaffham.  Three  speci- 
mens. 

Stephensia  brunnichella,  Linn.  Near  Swaffham. 
Occasionally  taken. 


M 
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FAUNA  AND  FLORA  OF  NORFOLK. 

Additions  to  Part  XI.,  Birds  (Sixth  List),+ 
1909—1913. 

By  S.  H.  Long,  M.D.,  F.Z.S.,  M.B.O.U.,  and 
B.  B.  Riviere,  F.R.C.S.,  M.B.O.U. 

With  the  issue  of  the  last  part  of  each  successive  volume 
of  these  Transactions  since  the  publication  of  Vol.  IV. 
(which  covers  the  years  1884-89),  there  have  appeared  lists 
containing  the  records  of  all  the  birds  that  have  been  known 
to  occur  in  the  county  of  Norfolk.  To  these  lists  have  been 
added  from  time  to  time  notes  of  the  occurrences  of  those  other 
species  which  visit  us  but  rarely,  or  which,  for  some  other  reason, 
have  been  considered  of  sufficient  interest  to  mention.  These 
records  have  thus  come  to  be  valuable  additions  to  the  informa- 
tion contained  in  Stevenson’s  “ Birds  of  Norfolk,”  the  third 
and  last  volume  of  which  was  published  in  1890. 

Hitherto,  these  lists  have  appeared  under  the  joint  names  of 
Messrs.  J.  H.  Gurney  and  T.  Southwell;  but  in  consequence 
of  the  lamented  death  of  the  latter,  in  1909,  this  strong  com- 
bination in  authorship  can  no  longer  continue. 

In  carrying  on  these  ornithological  records  to  the  end  of 
1913,  we  desire  most  gratefully  to  acknowledge  the  assistance 
Mr.  Gurney  has  continued  to  give  in  their  compilation,  and  the 
free  use  we  have  made  of  his  annual  Ornithological  Reports 
published  in  the  “ Zoologist.”  The  total  number  of  species 
recorded  for  the  county  up  to  the  end  of  the  year  1908  was 
317.  To  this  number  we  are  now  able  to  make  one  addition, 
namely,  the  British  Willow-Titmouse  ( Parus  atrtcapiilus 
Kleinschmidti) , but  we  have  to  record  the  occurrence  of  one 

t For  previous  Lists  see  Vols.  IV.,  259  and  397;  V.,  642;  VI.,  501;  VII.,  733; 
VIII.,  847. 

A indicates  that  the  species  is  new  to  the  County  List.  Square  brackets 
indicate  that  the  record  is  doubtful. 
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or  two  geographical  forms  which  have  not  hitherto  been  identified 
in  our  area.  This  includes  the  estuary  of  Breydon  Water, 
though  part  of  this  well-known  tidal  flat  is  in  the  county  of 
Suffolk. 

As  the  British  Ornithologists’  Union  has  not  published  its 
long-promised  revised  list  of  British  birds  by  the  time  we  are 
obliged  to  go  to  press,  we  have  adhered  to  the  old  order  used 
by  our  predecessors,  namely,  that  of  the  4th  Edition  of 
Yarrell’s  ‘ British  Birds.” 

Eagle,  White-tailed  (Sea). — One  was  shot  at  Downham 
at  the  beginning  of  March,  1911,  and  another 
was  seen  at  Fritton  by  Mr.  A.  R.  Buxton  on 
March  4th,  1913.  (Zool.,  Ap.,  1912,  and  May, 
1914). 

Falcon,  Red-footed. — A specimen  of  this  species  was 
brought  into  Yarmouth  at  the  beginning  of  June, 
1911.  (Zool.,  Ap.,  1912). 

BUZZARD,  Honey.  A specimen  was  obtained  at  Haddiscoe 
in  the  second  week  of  Oct.,  1909.  (“  British 

Birds,”  Vol.  III.,  p.  309). 

HARRIER,  Marsh. — One  seen  in  the  Broads  District  on  April 
25th,  1909.  (B.B.R.).  On  Aug.  3rd,  1909,  a 

young  bird,  believed  to  have  been  a locally  bred 
one,  was  flushed  by  the  Rev.  M.  C.  H.  Bird  in 
the  Broads  District.  (Zool.,  Ap.,  1910).  On 
May  22nd,  1913,  one  was  seen  in  the  Broads 
District.  (B.B.R.). 

Harrier,  Montagu’s. — In  1909,  a pair  probably  nested  in  the 
S.W.  district  of  the  county,  where  they  were 
seen  during  the  summer,  and  in  East  Norfolk 
two  pairs  were  known  to  have  eggs.  (Zool., 
Ap.,  1910).  In  the  Eastern  District  of  the 
county  two  pairs  nested  and  hatched  off  in  1911, 
one  of  the  young  birds  being  killed  by  an  otter. 
In  1912,  three  pairs  nested  and  one  pair  hatched 
off.  In  1913,  several  birds  were  seen,  but  it  is 
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not  known  whether  any  of  them  nested.  (This 
information  has  been  obtained  from  reliable 
sources,  but  only  on  condition  that  names  are  not 
mentioned). 

Owl,  Scops. — One  was  heard  almost  nightly  at  Heacham  by 
Mr.  B.  Lowerison  during  May  and  June,  1912, 
but  at  last  it  fell  a victim  to  the  gamekeeper. 
This  makes  the  sixth  reliable  record  for  the 
county.  (Zook,  May,  1913). 

Owl,  Little. — This  species  is  undoubtedly  invading  the 
county.  In  Feb.,  1910,  one  was  caught  in  a 
rabbit  trap  at  Costessey,  and  in  the  autumn  of 
this  year  Mr.  R.  Clarke,  of  Snettisham,  received 
no  less  than  six.  During  1911  several  were  seen  ; 
one  at  Merton  Hall  (H.  Noble).  In  191?  Mr. 
Tracey  reports  on  good  authority  that  the  species 
bred  near  King’s  Lynn.  (Zook,  May,  1911,  and 
Ap.,  1912).  Another  was  taken  from  a rabbit 
trap  at  Easton  on  Ap.  27th.  1913.  (B.B.R.). 

ORIOLE,  Golden. — An  immature  female  was  shot  at  Cley, 
August  19th,  1909.  (Zook,  Ap.,  1910). 

Dipper. — A specimen  of  the  Scandinavian  or  Black-breasted 
Dipper  was  shot  at  Coltishall,  Feb.  10th,  1909. 
(S.H.L.). 

REDBREAST. — Continental  forms  of  Eritliacus  rubecula  un- 
doubtedly occur  on  the  Norfolk  coast  during  every 
autumn  migration,  as  do  the  Continental  forms  of 
the  Goldcrest  and  Song  Thrush.  Specimens  were 
recorded  from  Yarmouth  by  Mr.  C.  B.  Ticehurst 
during  the  autumn  of  1910  ; and  a specimen  was 
obtained,  and  others  seen  at  Winterton  by  one 
of  us  (B.B.R.)  on  October  11th,  1913. 

Bluethroat,  Red-spotted. — Mr.  E.  C.  Arnold  records 
(“  British  Birds,”  Vol.  IV.,  p.  182)  an  unusually 
large  influx  of  Bluethroats  on  the  Norfolk  coast 
between  Sept.  14th  and  19th,  1910.  Referring 
to  Sept.  14th,  he  writes : — “ The  visitation 
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extended  over  about  two  miles,  and  there  must 
have  been  at  least  thirty  or  forty  birds  in  the 
bushes,  scattered  about  singly,  not  in  parties. 
From  all  I could  gather,  there  were  nearly  as 
many  adults  as  there  were  immatures.” 

Mr.  Clifford  Borrer  reports  (“  British  Birds,” 
Vol.  IV.,  p.  148)  that  an  Arctic  Bluethroat 
( C . suecica)  was  obtained  on  the  north  coast  of 
Norfolk  during  the  third  week  in  May,  1910. 
Red-spotted  Bluethroats  usually  miss  our  coast 
during  the  spring  northern  migration,  though 
some  are  usually  reported  during  the  return 
migration  in  the  autumn. 

REDSTART,  Black. — Individual  specimens  are  not  infrequently 
seen  on  the  coast  in  the  late  autumn.  They  have 
been  observed  by  both  of  us. 

Warbler,  Icterine. — A female  was  shot  at  Wells,  Sept. 

13th,  1911.  (F.  Penrose,  “British  Birds,” 

Vol.  V.,  p.  188). 

Reed- Warbler,  Great. — Mr.  Campbell  Taylor  saw  a large 
Reed- Warbler  in  the  Broads  district  in  1912, 
“which  he  was  satisfied  was  A.  turdoides.” 
(Zook,  May,  1913). 

WARBLER,  Aquatic. — A female  obtained  on  Blakeney  golf 
course,  Oct.  23rd,  1912.  (C.  Borrer,  “British 

Birds,”  Vol.  VI.,  p.  220). 

Warbler,  Yellow-browed. — On  Sept.  16th,  1910,  Mr. 

F.  Richards  identified  a Yellow-browed  Warbler 
on  the  coast.  (Zook,  May,  1911). 

Warbler,  Barred. — Mr.  E.  C.  Arnold  saw  a specimen  in 
East  Norfolk  on  Sept.  20th,  1910.  Another 
specimen  was  obtained  by  Mr.  F.  Richards  in 
the  same  locality  on  Sept.  27th,  and  exhibited 
at  the  British  Ornithologists’  Club  (c/.  Bulk 
B.O.C.,  Vol.  XXVII.,  p.  16). 

An  immature  female  was  obtained  by  Mr. 

G.  F.  Arnold  at  Blakeney,  Sept.  3rd,  1912,  and 
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Mr.  Witherby  records  (“  British  Birds,”  Vol.  VI., 

' p.  220)  that  three  more  were  taken  in  the  same 
locality  about  the  same  time. 

On  Sept.  2nd,  1913,  an  immature  Barred 
Warbler  was  shot  at  Cley.  (E.  C.  Arnold, 
“British  Birds,”  Vol.  VII.,  p.  172). 

Firecrest. — On  Nov.  6th,  1913,  a female  was  shot  at  Cley. 

(H.  Payne  Williams,  “ British  Birds,”  Vol.  VII., 
p.  319). 

Tit,  Great. — A large  influx  of  Great  Tits  upon  the  coasts  of 
Norfolk  and  Suffolk  was  observed  by  Mr.  C.  B. 
Ticehurst  during  Oct.  and  beginning  of  Nov., 
1910.  All  the  specimens  examined  by  him  were 
examples  of  the  Continental  Great  Tit  ( Parus 
major  major h (c/.  “ British  Birds,”  Vol.  IV., 
p.  247). 

*Titmouse,  WILLOW  ( Parus  A.  Kleinschmidti). — A specimen 
of  the  British  Willow-Titmouse  was  obtained  by 
Capt.  A.  E.  Hamerton  at  Loddon  in  January, 
1893,  and  another  by  Mr.  C.  B.  Ticehurst,  near 
Beccles,  on  Aug.  9th,  1912.  (c/.  “ British  Birds,” 

Vol.  VI.,  p.  219).  This  is  the  first  record  of  this 
species  for  the  county. 

WAXWING. — On  Nov.  25th,  1910,  one  was  seen  at  Cromer  by 
Mr.  F.  H.  Barclay,  and  another  was  received 
by  Mr.  Roberts,  of  Norwich,  and  seen  by  Mr. 
J-  H.  Gurney.  During  Jan.,  1911,  Mr.  Lowne, 
of  Yarmouth,  received  two.  (Zool.,  May,  1911, 
and  Ap.,  1912).  Of  the  large  immigration  of 
these  birds  into  Norfolk  during  the  winter  of 
1913-14  Mr.  J.  H.  Gurney  has  written  separately, 
and  his  note  appears  elsewhere  (p.  773)  in  this 
volume. 

[Wagtail,  Black-headed. — A bird  which  was  probably  an 
example  of  Motacilla  fiava  melanocephala  was 
identified  by  Mr.  J.  R.  Harding  in  Norfolk  on 
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June  17th,  1910.  (cf.  “British  Birds,”  Vol.  IV., 
p.  92] . 

PlPIT,  Tawny. — On  Sept.  15th,  1910,  an  adult  bird  of  this 
species  was  shot  at  Blakeney.  (cf.  Bull.,  B.O.C., 
Vol.  XXVII.,  p.  16). 

Bunting,  Lapland. — One  was  caught  near  Yarmouth  on 
Oct.  15th,  1909.  (“British  Birds,”  Vol.  III., 
p.  309).  It  is  probable  that  this  species  occurs 
annually  upon  the  coast  of  Norfolk  during  the 
autumnal  migration. 

Bunting,  Ortolan. — In  1909,  a small  flock  appeared  on  the 
Norfolk  Coast  during  September.  The  first  one 
was  identified  by  Mr.  F.  Richards  on  Sept.  11th, 
and  others  were  seen  at  intervals  up  to  Sept-  23rd. 
Some  were  shot.  On  Sept.  16th,  1910,  Mr.  F. 
Richards  again  identified  an  Ortolan  Bunting  on 
the  coast,  and  three  more  in  September  of  1913. 
On  April  28th,  1913,  an  adult  male  was  taken  in 
a market  garden  at  Yarmouth.  (Zool.,  Ap.,  1910, 
and  May,  1914). 

Bunting,  Yellow-breasted. — On  Sept.  4th,  1913,  one  was 
shot  at  Cley  by  Mr.  E.  C.  Arnold,  (cf.  “ British 
Birds,”  Vol.  VII.,  p.  170).  According  to  Messrs. 
Witherby’s  “ Hand  List,”  the  only  other  British 
records  are  a female  obtained  at  Cley,  Sept.  21st, 
1905,  and  another  near  Wells,  Sept.  5th,  1907. 
Mr.  Arnold  observes  that  the  very  marked  eye- 
stripe  is  the  most  prominent  feature  of  this  bird 
in  the  field. 

Serin. — A cock  Serin  was  netted  on  the  North  Denes, 
Yarmouth,  on  Jan.  28th,  1911,  and  taken  to 
Mr.  Lowne.  Mr.  Gurney  says : — “ This  is  the 
fifth,  if  not  the  sixth,  Serin-Finch  which  has 
been  netted  at  Yarmouth,  and  I believe  they 
have  all  been  cocks.”  (Zool.,  Ap.,  1912). 
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Crossbill. — The  year  1909  will  long  be  memorable,  from 
the  ornithologist’s  standpoint,  for  the  large 
irruption  of  Crossbills  into  East  Anglia  and 
other  parts  of  England.  The  first  one  noted 
in  Norfolk  was  a bird  which  had  struck  the 
telegraph  wires  near  Yarmouth,  aud  which  was 
found  by  Mr.  E.  C.  Saunders  on  June  21st. 
Others  were  soon  recorded  from  North  Norfolk 
(Northrepps),  and  by  the  close  of  the  year  the 
birds  were  generally  distributed  about  the  county. 
The  first  nest  found  in  the  county  containing 
young  birds  was  near  Thetford  on  Jan.  12th, 
1910.  (Heatley  Noble,  “ British  Birds,”  Vol. 
III.,  p.  302).  Several  others  were  recorded 
later  from  this  district,  also  from  near  King’s 
Lynn  (N-  Tracey),  and  from  Swanington  (W.  G. 
Clarke).  Sixty-five  Crossbills  were  seen  one  day 
in  May  by  the  gardener  at  Hill  House,  North- 
repps. (Zool.,  May,  1911).  During  the  early 
spring  of  1911  a good  many  Crossbills  must 
have  again  nested  in  S.W.  Norfolk,  because  one 
of  us  (B.B.R.)  found  eight  nests  within  an  area 
of  about  half  a square  mile  in  the  Thetford 
district  during  February  and  March.  By  the 
end  of  1911  most  of  our  visitors  had  probably 
left,  though  a few  small  parties  remained  behind. 
For  example,  the  Rev.  M.  C.  H.  Bird  saw  a 
flock  of  about  20  at  Wroxham  on  June  1st,  1912. 
(Zool.,  May,  1913).  There  is  some  evidence 
that  a few  pairs  nested  in  the  county  this  year. 

During  March,  1913,  Mr.  C.  S.  Meares  found 
two  nests  of  Crossbills  in  Norfolk.  (“  British 
Birds,”  Vol.  VI.,  p.  371). 

Nutcracker. — On  Oct.  6th,  1911,  one  was  shot  at  Cawston, 
and  three  days  afterwards  another  specimen  was 
obtained  at  Sparham.  Both  these  birds  were 
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examples  of  the  slender-billed  race  ( Nucifraga 
caryocatactes  macrorhynchus) . 

On  Oct.  26th,  1912,  one  was  seen  on  the  roof 
of  Gunton  Hall  by  Mrs.  Fowler.  (Zool.,  Ap., 
1912,  and  May,  1913). 

Swift,  Alpine. — An  example  of  the  White-bellied  Swift  was 
seen  by  Mr.  Mussel-White  on  several  occasions 
between  July  25th  and  31st,  1909,  flying  up  and 
down  Cromer  cliff’s.  (Zool.,  Ap.,  1910). 

HOOPOE. — On  Oct.  1st,  1909,  one  was  seen  at  Hellesdon  by 
Mr.  J.  A.  Berners;  and  on  Aug.  30th,  1910, 
another  was  seen  on  the  Bure  marshes  at 
Yarmouth.  On  Oct.  6th,  1911,  one  was  seen 
at  Hempstead.  (Zool.,  Ap.,  1910;  May,  1911, 
and  Ap.,  1912). 

Roller. — About  the  middle  of  May,  1910,  a Roller  was  seen 
at  Garboldisham  by  Mr.  A.  R.  Dunell.  (Zool., 
May,  1911). 

[Bee-eater. — A bird,  which  was  possibly  a Blue-cheeked 
Bee-eater,  was  seen  by  Captain  S.  E.  Holland 
and  others  in  an  osier-bed  at  Mundesley  on  May 
13th,  1910.  (c/.  “ British  Birds,”  Vol.  IV., 

p.  126).] 

Quail. — At  the  end  of  Aug.,  1911,  a bevy  of  young  Quails 
was  seen  by  Mr.  Catley  in  a wheat-field  at  Cley  ; 
and  on  Dec.  12th  in  this  year  a male  was  taken 
at  Methwold.  (Zool.,  Ap.,  1912,  and  “ British 
Birds,”  Vol.  V.,  p.  226). 

[GALLINULE,  GREEN-BACKED  ( Porphyria  porphyrio  (L)  ). — 
On  Oct.  13th,  1912,  a green-back  Porphyrio  was 
obtained  on  Barton  Broad.  The  bird  was  most 
probably  an  “escape.”  (Zool.,  May,  1913).] 

Crake,  Spotted. — One  “ telegraphed  ” near  Aylsham  Ap. 

22nd,  1910.  Another  was  seen  by  the  Rev. 
M.  C.  H.  Bird  at  Ruston  on  Sept.  13th,  1910. 
(Zool.,  May,  1911). 
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Crane. — -Mr.  Hamon  le  Strange  reports  that  a female  Crane 
was  shot  at  Thornham,  Aug.  5th,  1910.  The 
bird  had  been  seen  in  the  neighbourhood  for 
several  days  before  it  met  with  its  fate.  (Zool., 
May,  1911). 

Bustard,  Little. — Mr.  A.  Mason  shot  a Little  Bustard  at 
Strumpshaw  on  Jan.  4th,  1912.  The  bird  (stuffed) 
was  exhibited  at  a meeting  of  the  N.  and  N. 
Nat.  Soc. 

Stone-Curlew.— We  are  informed  that  for  several  years 
past  a few  pairs  of  Stone-Curlew  have  nested 
within  five  miles  of  Norwich;  and,  from  the 
evidence  we  have  received  from  others  and  have 
ourselves  acquired  first-hand,  we  have  not  the 
slightest  hesitation  in  accepting  this  statement  as 
a fact. 

Avocet. — The  records  of  the  watcher  on  Breydon  show  that 
a summer  rarely  passes  without  one  or  more 
Avocets  appearing  on  this  tidal  estuary. 

PHALAROPE,  Grey. — One  was  reported  from  Yarmouth  on 
Nov.  3rd,  1910,  by  Mr.  Gunn  ; others  were  seen 
by  Mr.  Ramm,  at  Blakeney,  on  Oct.  1st,  1911. 
(Zool.,  May,  1911,  and  Ap.,  1912).  One  was 
shot  on  Breydon,  during  1913. 

Phalarope,  Red-necked. — Mr.  S.  Cummings  reports  a Red- 
necked Phalarope  at  Sidestrand  on  Sept.  1st, 
1910  ; another  was  seen  at  Yarmouth  by  F. 
Chasen,  Sept.  15th,  1911.  (Zool.,  May,  1911,  and 
Ap.,  1912). 

Ruff. — As  the  result  of  a strong  north-easterly  gale  on 
May  6th,  1909,  many  birds  were  driven  out  of 
their  course,  and  on  the  day  following  the  Rev. 
M.  C.  H.  Bird  saw  quite  one  hundred  Ruffs 
and  Reeves  on  one  of  the  Broads.  (Zool., 
Ap.,  1910).  Ruffs  and  Reeves  appear  every 
spring  at  Hickling,  but  there  is  no  evidence  of 
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their  having  attempted  to  nest  there  since  1907. 
On  May  12th,  1912,  one  of  us  (B.B.R.)  saw  two 
Reeves  on  the  edge  of  Fowlmere,  near  Thetford. 

Sandpiper,  Common. — This  species  is  frequently  observed  in 
the  county  as  late  as  June,  but  it  was  not  until 
1897  that  proof  was  obtained  of  its  having  bred 
with  us — at  Hickling.  We  have  now  a second 
instance  of  a pair  breeding  in  the  county.  On 
June  27th,  1911,  Mr.  Falcon  was  walking  with 
his  spaniel  up  the  Bure  at  Coltishall,  when  the 
latter  ran  into  some  herbage  about  fifty  yards 
from  the  river  and  brought  out  a nestling  Com- 
mon Sandpiper,  still  in  the  down,  but  large 
enough  to  run  when  released.  Later  in  the  day 
the  parent  birds,  who  by  their  behaviour 
obviously  had  young  ones,  were  seen  by  Mr. 
Falcon  and  Mr.  J.  H.  Gurney.  (Zook,  May, 
1913). 

Curlew. — We  are  now  able  to  give  definite  proof  of  the 
Common  Curlew  breeding  in  Norfolk  ; for 
although  Mr.  Gurney  had  been  informed  “ on 
good  authority  ” that  a CurlewT’s  nest  containing 
four  eggs  had  been  found  by  a gamekeeper  at 
Royden  Fen  in  May,  1910,  it  was  not  until 
May  31st,  1911,  that  a nest,  containing  the 

broken  remains  of  three  eggs,  was  seen  by  Mr. 
N.  Tracey — on  a fen  within  a few  miles  of 
King’s  Lynn.  In  the  following  year  (1912)  a 
pair  of  birds  again  nested  near  the  same  spot, 
and  successfully  hatched  off ; and  in  1913,  Mr. 
Tracey  himself  found  a nest  near  King’s  Lynn 
from  which  four  young  ones  were  subsequently 
hatched.  (c/.  Zook,  May,  1911;  Ap.,  1912; 
May,  1913  and  1914). 

Tern,  White-winged  Black. — A pair  of  White-winged 
Black  Terns  were  seen  by  the  Rev.  M.  C.  H. 
Bird  on  one  of  the  Broads  on  May  11th,  1911. 
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About  the  same  time  eighteen  Black  Terns  were 
seen  on  Breydon  by  the  watcher.  (c/.,  Zool., 
Ap.,  1912). 

Tern,  Caspian. — On  Aug.  9th,  1910,  a Caspian  Tern  settled 
on  the  watcher’s  punt  on  Breydon,  and  remained 
for  about  half-an-hour.  It  then  caught  some 
whitebait  and  flew  away,  and  was  not  seen  again 
on  Breydon. 

Gull,  Sabine’s. — A young  Sabine’s  Gull  was  identified  a 
little  below  Blakeney  harbour  by  Mr.  C.  Borrer 
on  Oct.  28th,  1911.  (Zool.,  Ap.,  1912)- 

Gull,  Little. — After  a severe  gale  from  the  north-west  on 
the  previous  day,  three  Little  Gulls  were  identi- 
fied at  Blakeney  by  Mr.  Ramm  on  Oct.  1st, 
1911  ; and  on  Nov.  24th  of  the  same  year, 
Mr.  Dye  received  a Little  Gull,  which  was  shot 
on  the  South  Beach,  Yarmouth. 

On  Jan.  25th,  1912,  a Little  Gull  was  found 
dead  in  a reed-bed  at  Hoveton  by  Mr.  Barclay  ; 
and  on  May  15th,  1913,  one  was  seen  on  Breydon 
by  the  watcher  (Jary).  (Zool.,  Ap.,  1912,  and 
May,  1913). 

Gull,  Lesser  Black-backed  (Scandinavian  race). — Since 
Dr.  Percy  Lowe  called  attention  to  this  dark- 
backed  geographical  race,  one  of  us  (B.B.R.) 
identified  two  examples  on  Breydon  on  May  1st, 
1913  ; and  Mr.  C.  B.  Ticehurst  has  recorded  an 
example  in  the  possession  of  Mr.  Saunders,  of 
Yarmouth,  which  was  shot  on  Yarmouth  Beach 
on  May  30th,  1887.  (“  British  Birds,”  Vol.  VII., 

pp.  24  and  59). 

Gull,  Glaucous. — Writing  under  date  Nov.  22nd,  1910, 
Mr.  A.  Napier  says  of  a Glaucous  Gull  that  had 
been  on  Holkham  Lake  for  some  time  : — “ The 
ducks  and  coots,  especially  the  latter,  seems  to 
be  terrified  of  it.  There  was  one  here  in  the 
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spring,  and  I think  it  played  havoc  with  the 
nests  of  the  Canadian  geese ; at  any  rate,  we 
found  the  eggs  in  many  of  the  nests  broken,  and 
I watched  the  bird  making  a thorough  search  of 
the  island.”  (Zook,  May,  1911).  This  bird  was 
seen  by  one  of  us  (S.H.L.). 

On  Dec.  17th,  1912,  an  immature  Glaucous 
Gull  was  seen  off  the  harbour’s  mouth  at 
Gorleston  (B.B.R.). 

Gull,  Iceland. — Mr.  E.  C.  Saunders  reports  that  an  adult 
Iceland  Gull  was  shot  on  the  river  Thurne,  near 
Yarmouth,  on  Jan.  29th,  1909.  (Zook,  Ap.,  1910). 

SKUA,  Great. — A Great  Skua  was  found  dead  on  the  beach 
betweeen  Cromer  and  Mundesley  by  Mr.  H. 
Cole  on  Jan.  28th,  1912.  (Zook,  May,  1913). 

SKUA,  Long-tailed.- — An  immature  Long-tailed  Skua 
( Stercorarius  parasiticus)  was  shot  at  Blakeney 
by  Mr.  G-  F Arnold  on  Sept.  7th,  1912.  (c/. 

“ British  Birds,”  Vol.  VI.,  p.  225). 

Diver,  Great  Northern. — An  immature  Great  Northern 
Diver  was  obtained  on  Breydon  on  Dec.  17th, 
1912  (B.B.R.). 

Grebe,  Black-necked. — A pair  were  seen  swimming  on  one 
of  the  Broads  by  Rev.  M.  C.  H.  Bird  on 
May  11th,  1911.  (Zook,  Ap.,  1912). 

Heron,  Common. — On  Ap.  24th,  1910,  one  of  us  (S.H-L.) 

counted  86  nests  at  the  Church  Wood  heronry, 
Reedham.  These  nests  appeared  to  be  all 
occupied. 

HERON,  Squacco. — “ I learn  on  good  authority  than  an  adult 
male  Squacco  Heron  ( Ardeola  r.  ralloides)  was 
taken  near  Horning,  Norfolk,  on  July  5th,  1912.” 
(H.  W.  Robinson,  “ British  Birds,”  Vol.  VI., 
p.  122).  This  bird  was  dissected  by  Mr.  Bonhote, 
who  found  indications  of  its  being  a non-breeder. 
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Bittern,  Common. — That  the  Bittern  should  have  returned 
to  breed  in  Norfolk  after  an  interval  of  25  years 
is  a matter  for  much  congratulation,  not  only 
to  Norfolk  Naturalists  but  to  all  British 
Ornithologists.  On  July  8th,  1911,  a young 
Bittern  was  found  in  a dense  reed-bed  in  East 
Norfolk  by  Miss  E.  L.  Turner  and  J.  Vincent, 
and  photographed  by  the  former.  This  nestling 
was  seen  by  several  other  witnesses,  and  later  in 
the  same  month  two  young  Bitterns  were  seen 
by  the  owner  of  the  property.  On  Aug.  21st, 
1912,  11  A Bittern  [was]  seen  by  Mr.  Robert 
Gurney  on  a tussock  of  bent-down  reeds,  with  a 
completely  fledged  young  one  standing  by  it.” 
In  1913  it  is  highly  probable  that  a pair  of 
Bitterns  nested  in  the  same  locality  in  East 
Norfolk.  (Zook,  Ap.,  1912;  May,  1913). 

STORK,  White. — A White  Stork  was  seen  at  Hickling  on 
Ap.  26th,  1912.  (Zook,  May,  1913). 

IBIS,  Glossy. — During  the  five  years  under  review  the  Glossy 
Ibis  has  been  an  occasional  autumnal  and  winter 
visitor  to  the  county.  On  Aug.  28th,  1909,  two 
were  seen  by  the  watcher  on  Breydon ; and  on 
Dec.  2nd  one  was  shot  near  Yarmouth.  Mr. 
Gurney  thinks  this  was  probably  the  last  survivor 
of  a flock  from  which  deaths  had  been  recorded 
in  October  from  Yorkshire,  Nottinghamshire, 
Huntingdonshire,  Devonshire  and  Ireland,  (c/. 
“ British  Birds,”  Vol.  III.,  pp.  229  and  308). 
On  Nov.  1st,  1912,  Mr.  E-  C.  Saunders  reports 
a Glossy  Ibis  on  Filby  Broad,  and  another  near 
Breydon  on  Dec.  2nd.  On  Oct.  28th,  1913,  a 
specimen  was  obtained  at  Acle. 

SPOONBILL. — So  regularly  do  Spoonbills  now  visit  Breydon 
every  summer  that  it  would  be  wearisome  to 
chronicle  all  the  dates  recorded  during  the  past 
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five  years.  They  are  occasionally  seen  in  other 
parts  of  the  county,  as  at  Cley  during  April, 

1909,  and  at  Kimberley  Park  on  June  6th,  1911. 
The  bird  is  rarely  seen  before  May  or  after  the 
end  of  July.  It  is  sometimes  seen  singly,  at 
other  times  three  or  four  appear  together,  and 
their  stay  with  us  usually  lasts  from  a few  hours 
only,  to  a week  or  more.  The  birds  that  visit  us 
undoubtedly  come  across  from  Holland,  where 
there  are  still  two  fair-sized  breeding  colonies, 
and  most  of  them  are  probably  non-breeding 
birds  ; on  any  other  supposition  it  is  difficult  to 
explain  their  presence  here  in  the  midst  of  the 
breeding  season. 

Goose,  Snow. — During  the  winter  of  1909-10  two  Snow 
Geese  took  up  their  quarters  on  the  Holkham 
and  Burnham  marshes  with  the  large  flock  of 
“ Grey  ” Geese  that  annually  spend  the  winter 
in  this  reserve.  They  were  identified  by  Mr. 
A.  J.  Napier  and  seen  by  several  others.  It  is 
not  improbable  that  they  were  “ escapes  ” from 
Woburn.  On  Oct.  31st,  1912,  six  others  were 
reported  from  Cley.  (Zook,  Ap.,  1909 ; May, 
1913). 

SHELD-DUCK,  Ruddy. — Two  birds  of  this  species  were  shot  on 
Breydon  on  Oct.  5th,  1912.  (Zook,  May,  1913). 

GARGANEY. — Mr.  J.  M.  Goodall  found  a Garganey  sitting  on 
ten  eggs  in  the  Broads  District  on  April  23rd, 

1910.  (Zook,  May,  1911).  A pair  are  known 
to  have  nested  on  one  of  the  Broads  in  1911,  and 
on  April  20th,  1913,  one  of  us  (B.B.R.)  saw 
two  ducks  and  a drake  on  the  same  Broad. 
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FAUNA  AND  FLORA  OF  NORFOLK. 
Second  List." 

Part  XII. — Phytophagous  Hymenoptera  (Saw-flies). 
By  E.  A.  Atmore,  F.E.S. 

In  1909,  a complete  list  of  the  species  of  this  interesting 
but  much  neglected  group  of  insects  known  to  have  occurred 
in  Norfolk  up  to  that  time  was  published  in  the  “Transactions” 
of  the  Society. 

I have  now  to  deplore  the  loss  by  death  of  my  much- 

esteemed  friend  and  colleague,  the  Rev.  E.  N.  Bloomfield, 

M.A.,  F.E.S.,  who  passed  away  from  us  in  April  last.  Full  of 

energy  and  resource,  his  services  were  always  at  the  disposal 

of  any  worker  on  the  various  subjects  in  which  he  was  so 

keenly  interested,  and  it  is  not  too  much  to  say  of  him  that 

his  place  will  be  a difficult  one  to  fill.  His  thoughts  evidently 

were  with  us  nearly  to  the  end,  for  only  a short  time  before 

his  death  he  caused  the  whole  of  his  MS.  notes  on  entomology 

relating  to  Norfolk  and  Suffolk  to  be  forwarded  to  Mr.  Claude 

Morley  and  myself.  Moreover,  it  was  Mr.  Bloomfield’s 

expressed  wish  that  I should  write  for  publication  in  the 

“ Transactions  ” an  Addendum  embodying  the  species  of 

Saw-flies  which  it  has  been  my  good  fortune  to  meet  with  in 

this  county  during  the  last  five  years- 

It  is  scarcely  necessary  to  point  out  that  the  number  of 

species  already  recorded  is  so  large  that  it  has  been  by  no 

means  easy  to  augment  the  list.  However,  I will  proceed  to 

give  the  names  of  those  which  have  not  been  previously 

recorded ; but  before  doing  so  I wish  to  state  that  my  thanks 

*This  list  is  supplementary  to  that  published  in  the  Society's  '‘Transactions,” 

" Vol.  VIII..  pp.  810—820. 
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are  again  due  to  the  Rev.  F.  D.  Morice,  M.A.,  F.E.S.,  of 
Woking,  for  assistance  so  kindly  and  willingly  given  in  the 
determination  of  many  of  my  specimens. 

TENTHREDINID7E. 

Lydini. 

PampHILIUS  DEPRESSUS,  Schr.  King’s  Lynn.  One  female, 
May,  1912,  and  two  females  in  May  and  June, 
1913. 

Cephini. 

Cephus  PILOSULUS,  Thoms,  (pusillus).  King’s  Lynn.  One 
female,  June,  1902  ; overlooked  by  me  in  list  of 

1909. 

Lophyrini. 

LOPHYRUS  PINI,  Linn.  King’s  Lynn.  Several  females  in 
1909  and  one  male  in  1910,  bred  from  larvae  on 
Pinus  sylvestris  (Scots  pine).  In  the  previous 
list  it  was  stated  that  larvae  of  a Lophyrus  had 
been  observed  at  Thetford  and  King’s  Lynn  ; so 
far  as  King’s  Lynn  is  concerned,  the  identity  of 
the  species  is  now  settled. 

TENTHREDININI. 

Nematides. 

Cryptocampus  saliceti,  Fall.  King’s  Lynn.  Two  females, 
June,  1911,  and  May,  1912. 

PONTANIA  SALICIS,  Christ.  King’s  Lynn.  One  female  in 

1910. 

PTERONUS  PAVIDUS,  Lep.  King’s  Lynn.  One  female  in 
June,  1912. 

,,  SALICIS,  Linn.  King’s  Lynn.  One  female  in 
May,  1913. 

,,  SEGMENTARIUS,  Forst.  King’s  Lynn.  One  female 
in  J une,  1912. 

N 
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PTERONUS  ?EURYSTERNUS,  Zadd.  King’s  Lynn.  A male  of 
a Pteronus,  taken  in  May,  1913,  is  considered  by 
Mr.  Morice  to  be  referable  to  this  species.  He 
states  that  he  has  an  old  worn  female  from  Dr. 
Capron’s  collection,  which  he  believes  to  be  the 
same  species.  Mr.  Morice  wishes  for  further 
material  before  publishing  it  as  British. 

Pristiphora  PALLIDIVENTRIS,  Fab.  King’s  Lynn.  Three 
females  in  May  and  Aug.,  1910,  and  one  female 
in  July,  1913. 

,,  QUERCUS,  Htg.  King’s  Lynn.  Two  females — 

one  in  May,  1909,  and  one  in  May,  1913.  This 
species  appears  to  be  rare  in  Britain. 

Lyg^ONEMATUS  BISCALIS,  Forst.  King’s  Lynn.  Four 
males  in  May  and  June,  1909  and  1911. 

„ COMPRESSICORNIS,  Fab.  King’s  Lynn.  One 

male  in  June,  1911. 

BLENNOCAMPIDES. 

Ardis  SULCATA,  Cam.  King’s  Lynn.  One  in  May,  1910. 
SELANDRIADES. 

Emphytus  SEROTINUS,  Mull.  King’s  Lynn.  Thirteen  males 
of  the  var.  Tarsatus  Zett.  taken  in  Sept.,  1910, 
flying  round  oak  trees.  It  was  also  common  in 
Sept.,  1913. 

DOLERIDES. 

Dolerus  TRIPLICATUS,  Klug.  King’s  Lynn.  I took  four 
males  of  this  fine  species  flying  amongst  rushes 
on  May  18th,  1912. 

TENTHREDINIDES. 

Tenthredopsis  THORNLEYI,  Konow.  Near  Swaff ham.  One 
male  in  May,  1911. 
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The  following  are  additional  records  for  rare  and  interesting 
species  ; or  of  species  which  have  not  been  previously  taken  in 
West  Norfolk  : — 


TENTHREDINID/E. 

Lydini. 

PAMPHILIUS  PALLIPES,  Zett.  King’s  Lynn.  One  male  in 
1905,  and  one  female  in  1910.  The  second  and 
third  undoubted  British  specimens. 

,.  SYLVATICUS,  Linn.  King’s  Lynn.  One  female 
in  May,  1910. 

Xyelini. 

Xyela  julii,  Breb.  King’s  Lynn.  One  male  in  1913.  A 
rare  species. 

ClMBECINI. 

ClMBEX  FEMORATUS,  Linn.  King’s  Lynn.  Two  specimens, 
bred  in  May,  1909.  Mr.  Morice  has  also  bred 
one  from  a larva  I sent  him. 

Abia  SERICEA,  Linn.  King’s  Lynn.  One  female  in  1911. 

TENTH  REDIN  IN  I. 

Nematides. 

Priophorus  tristis,  Zadd.  (Brullaei).  King’s  Lynn.  One 
female  in  June,  1911. 

Hemichroa  ALNI,  Linn.  King’s  Lynn.  One  male  in  1909. 
The  male  of  this  species  is  rare. 

Pontania  BIPARTITA,  Lep.  (aurantiacus).  King’s  Lynn. 
One  female  in  April,  1909. 

Nematus  ACUMINATUS,  Thoms.  King’s  Lynn.  Lour 
females  in  May,  1909,  and  one  female  in  May, 
1910. 

CRCESUS  SEPTENTRIONALIS,  Linn.  King’s  Lynn.  Three 
males,  and  one  female  in  1912  and  1913. 
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PTERONUS  POLYSPILUS,  Forst.  (glutinosae).  King’s  Lynn. 
Two  males  in  1910. 

AMAURONEMATUS  MUNDUS,  Konow.  King’s  Lynn.  One 
male  in  1910. 

PACHYNEMATUS  RUMICIS,  Fall.  King’s  Lynn.  One  male 
and  one  female  in  June,  1911. 

Pristiphora  melanocarpa,  Htg.  King’s  Lynn.  Two 
females  in  1910  and  1912. 

Lyg^EONEMATUS  SAXESENI,  Htg.  This  species,  which  was 
added  to  the  British  list  of  Sawflies  from  captures 
made  at  King’s  Lynn,  still  continues  to  occur  in 
some  numbers  among  Spruce  firs- 

,,  PINI,  Retz.  King’s  Lynn.  Several  males  and 
females  of  this  rare  species  occurred  in  the  years 
1911,  1912,  and  1913. 

HOPLOCAMPIDES. 

Eriocampoides  ^THIOPS,  Fab.  (rosae).  King’s  Lynn.  One 
female  in  July,  1910. 

,,  ANNULIPES,  Klug.  King’s  Lynn.  One  female  in 
May,  1912. 

BLENNOCAMPIDES. 

Tomostethus  FULIGINOSUS,  Schr.  King’s  Lynn.  Two 
females  in  1910  and  1913. 

,,  LUTEIVENTRIS,  Klug.  (fuscipennis).  King’s  Lynn. 
One  female  in  May,  1913. 

BLENNOCAMPA  PUSILLA,  Klug.  King’s  Lynn.  A male  in 
1911,  and  another  male  in  1912. 

,,  SUBCANA,  Zadd  (subserrata).  King’s  Lynn.  One 
female  in  May,  1910. 

MONOPHADNUS  ALBIPES,  Gmel.  King’s  Lynn.  One  female 
in  June,  1910. 
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Kaliosysphinga  ULMl,  Sunder.  King’s  Lynn.  One  female 
in  1911. 

„ DORNI,  Tischb.  King’s  Lynn.  Six  specimens  in 
1910,  1911,  and  1912. 

,,  MELANOPODA,  Cam-  King’s  Lynn.  One  female 
in  1913. 

SELANDRIADES. 

Selandria  MORIO,  Fab.  King’s  Lynn.  Six  specimens  in 
1911  and  1912. 

Strongylogaster  CINGULATUS,  Fab.  King’s  Lynn.  The 
male  of  this  species  is  often  rare,  but  I have 
taken  three  (1906,  1907,  and  1910). 

Pcecilosoma  IMMERSA,  Klug  (Fletcheri).  King’s  Lynn. 
Two  females  in  1912. 

DOLERIDES. 

Dolerus  NIGER,  Linn.  King’s  Lynn.  One  male  and  one 
female  in  June,  1913. 

TENTHREDINIDES. 

Tenthredopsis  TILI.E,  Fab.  (sordida,  etc.).  King’s  Lynn. 
Common  in  May  and  June. 

Allantus  MACULATUS,  Fourc.  King’s  Lvnn.  A female  in 
May,  1909  ; and  another  female  near  Swaffham 
in  May  of  the  same  year. 
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FAUNA  AND  FLORA  OF  NORFOLK. 
Additions  to  Part  XIII. — Coleoptera  (Fifth  List).* 
By  James  Edwards,  F.E.S. 

CICIN  DELI  DHL 

ClClNDELA  HYBRIDA,  L.  Sandhills  north  of  Yarmouth,  June, 
1904  ( W.  West).  The  occurrence  of  this  species 
is  of  considerable  interest.  It  is  only  compara- 
tively recently  that  the  English  literature  has 
furnished  the  means  of  certainly  distinguishing 
between  C.  hybrida  and  C.  tnaritima  (cf.  Ent. 
Mo.  Mag.,  Vol.  XLIX.,  p.  146),  and  the  present 
is  the  most  southerly  record  for  the  former. 
The  Rev.  J.  Burrell,  in  a letter  to  Haworth,  says 
that  he  caught  a solitary  specimen  of  C.  hybrida 
on  the  sandhills  near  the  sea  at  Cley  on  the 
24th  April,  1810  ; but  in  his  day  any  maritime 
Cicindela  was  called  hybrida.  The  sandhills 
north  of  Yarmouth  afford  the  only  station  where 
our  two  maritime  species  of  Cicindela  have 
been  found  on  practically  the  same  ground,  and 
I have  therefore  taken  pains  to  satisfy  myself 
that  Mr.  West’s  examples  of  G.  hybrida  and  my 
own  of  C.  maritima,  both  of  which  came  from 
the  same  station,  are  correctly  determined. 
Canon  Fowler’s  insect  from  Burnham  Market 
I have  not  seen.  Mr.  Atmore  has  been  good 
enough  to  send  for  me  to  see  the  specimen 
recorded  on  p.  833  of  Vol.  VIII.  of  these  Trans- 
actions; this  was  taken  by  him  near  Holme-next- 
the-Sea  on  Sept.  21st,  1902,  and  is  a male 
maritima , in  excellent  condition  and  very  typical 
in  all  respects. 

*The  lists  to  which  the  present  is  supplementary  are  to  he  found  in  these 
•'Transactions,’’  Vol.  V.,  p.  427:  Vol.  VI.,  p.  515  : Vol.  VII.,  p.744;  and  Vol.  VIII.. 
p.  826  respectively. 
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CARABID2E. 

Notiophilus  PUSILLUS,  Wat.  I took  two  specimens  at 
Arminghall  on  7th  May,  1876,  and  another  at 
Weybourne  on  the  26th  August,  1909.  Mr. 
Thouless  has  an  example  which  was  probably 
taken  at  Norwich. 

Anchomenus  VERSUTUS,  Gyll.  Horning,  26th  March, 
1894  (Thouless). 

PTEROSTICHUS  VERSICOLOR,  Sturm.  Norwich,  Reedham 
(Thouless). 

HALIPLID2E. 

Haliplus  HEYDENI,  Wehncke.  Horning  (Edwards).  This 
species  is  very  likely  to  be  passed  over  by 
collectors  as  small  ruficollis. 

,,  WEHNCKEI,  Gerh.  Widely  distributed  and  not 
uncommon. 

Haliplus  immaculatus,  Gerh.  Ditches  at  Whitlingham, 
July,  1875,  and  again  in  Sept.,  1888;  Wretham 
Heath,  Aug.,  1911  ; East  Ruston  Common, 
Sept.,  1911  (Edwards). 

,,  NOMAX,  Browne.  In  the  river  near  the  Lakenham 
Viaduct,  July,  1911  (Edwards). 

STAPHYLINID2E. 

Ocypus  SIMILIS,  F.  Costessey,  Oct.,  1905  (Thouless). 

BLEDIUS  DIOTA,  Schiodte.  Wells,  1867  (Brewer),  and  found 
there  by  several  collectors  recently. 

,,  FILIPES,  Shp.  Overstrand,  many  examples  dug 
out  from  the  nearly  perpendicular  clay  cliffs, 
June,  1897  (Elliman)  ; Mundesley  (Elliott). 

SILPHIDT1. 

Anisotoma  OBESA,  Schmdt.  Chalk  pits  near  the  Cavalry 
Barracks,  14th  Sept.,  1875  ; Stratton  Strawless, 
10th  Sept.,  1877  (Edwards),  det.  Joy. 
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Anisotoma  OVALIS,  Schmdt.  Shottisham  Common,  28th  June, 
■1886  (Edwards),  det.  Joy. 

„ TRIEPKEI,  Schmdt.  Swannington,  6th  Aug.,  1891 
(Edwards),  det.  Joy. 

NITIDULID^E. 

Rhizophagus  ferrugineus,  Pk.  Horsford,  May,  1907 
(Thouless). 

SCARABaEIDaE. 

Copris  LUNARIS,  L.  In  July,  1913,  Mr.  H.  Dixon  Hewitt 
submitted  to  Mr.  Thouless  a specimen  of  this 
species  which  had  been  found  by  Mr.  S.  Rule  on 
the  Miniature  Rifle  Club  Range  at  Thetford. 
The  latter  stated  that  some  years  ago  the  species 
was  fairly  common  on  the  School  Plain,  Thetford, 
which  is,  however,  within  the  Suffolk  boundary. 

APHODIUS  LIVIDUS,  01.  Norwich,  occasionally  on  the  wing 
(Thouless). 


PYTHIDH3. 

LlSSODEMA  CURSOR,  Gyll.  One  example  from  flood  refuse 
at  Keswick,  29th  Aug.,  1912  (Edwards). 

CURCULIONID7E. 

BAGOUS  NIGRITARSIS,  Th.  Horning,  June,  1911  (Edwards). 

BARIS  PILISTRIATA,  Steph.  By  sweeping  Polygonum,  etc., 
in  the  bed  of  a dried-up  pond  by  the  roadside  at 
Brandon,  30th  May,  1889  ; Horning,  18th  June, 
1891  (Edwards). 

Apion  GENISTA,  Kirb.  St.  Faith’s,  Aug.,  1909  (Thouless). 

This  species  was  one  of  those  sent  by  Robert 
Scales  to  Kirby  for  names  in  1810,  but  it  is 
not  certain  that  the  specimens  were  from 
Norfolk. 

Rhynchites  harwoodi,  Joy.  Foxley  Wood,  14th  June, 
1886  (Edwards). 
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CHRYSOMELID2E. 

Galeruca  PUSILLA,  Weise.  Whitlingham,  14th  June,  1875 
(Edwards)  ; Catfield  on  Lythrum,  Sept.,  1910 
(Beare  and  Donisthorpe). 

Psylliodes  CYANOPTERA,  111.  Mr.  Thouless  took  a single 
example  of  this  very  rare  species  at  Thetford  in 
August,  1912. 


The  following  notes  relate  to  species  already  recorded  as 

occurring  in  the  county  : — 

Carabus  CLATHRATUS,  L.  In  the  Entomologists’  Monthly 
Magazine,  Vol.  L.,  pp.  97-103,  there  is  an 
attempt  to  confute  the  record  of  the  occurrence 
of  this  insect  in  England,  wherein  we  are,  in 
effect,  asked  to  believe  that  neither  Robert  Scales, 
A.  H.  Haworth,  Dr.  W.  E.  Leach,  nor  Wm. 
Spence  knew  C.  clathratus,  L.  The  three 
latter  were  certainly  competent  entomologists, 
and  Scales,  a merchant  turned  farmer,  was  a 
Vice-president  of  the  old  Entomological  Society 
of  London,  of  which  his  brother-in-law  Haworth 
was  President.  This  society  was  founded  in  1806 
in  succession  to  the  Entomological  Society,  1805, 
and  the  older  Aurelian  Society,  1801.  There  is 
no  reason  to  suppose  that  the  true  C.  clathratus 
was  not  well  known  to  the  English  entomologists 
of  that  day,  and  Haworth  doubtless  found  it  for 
the  first  time  in  England  when  on  a visit  to 
Scales  at  the  latter’s  then  recently-acquired  farm 
at  Halvergate  in  April,  1809.  It  is  certain  that 
prior  to  November,  1810,  Scales  had  given  the 
insect  to  both  Leach  and  Spence,  whilst  Kirby, 
in  a letter  dated  3rd  May,  1811,  thanked  him  for 
his  intention  to  give  him  a specimen  of  it  when 
he  met  with  another  (c./.  antea,  Vol.  IV.,  pp. 
97-109).  The  writer  of  the  attempted  confutation 
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goes  on  to  quote  in  detail  the  recorded  habitats 
of  the  species  in  Ireland  and  Scotland  and  its 
distribution  as  given  in  various  Continental  lists, 
from  which  he  assumes  the  extreme  improbability 
of  its  occurrence  in  East  Anglia  ; but  in  Holland, 
as  I learn  from  Jkr.  Dr.  Ed.  Everts,  the  author 
of  “ Coleoptera  Neerlandica  ”,  C.  clathratus  is 
widely  distributed,  especially  in  marshy  places, 
under  moss  on  the  roots  of  willows,  but  usually 
rare  ; it  is  most  frequently  met  with  in  the 
neighbourhood  of  Amsterdam,  particularly  where 
the  hayfields  are  lower  and  humid,  as  in  the 
neighbourhood  of  Bioek  in  Waterland,  on  the 
north  side  of  that  city  ; and  in  the  latter  part  of 
the  summer  it  is  common  on  the  island  of  Texel 
in  low-lying  damp  hayfields  under  haycocks. 

Nebris  LIVIDA,  F.  Happisburgh,  Trimingham  (Thouless). 

Dyschirius  POLITUS,  Dej.  Roudham,  Happisburgh,  May, 
1912  (Thouless). 

„ SALINUS,  Schaum.  Sheringham  (Thouless). 

Dromius  NIGRIVENTRIS,  Th.  Hunstanton  (Thouless). 

L^mostenus  complanatus.  Dej.  This  insect  was,  until 
recently,  mixed  in  British  collections  with 
Pristonychus  terricola,  Herbst,  which  it  very 
much  resembles  at  first  sight  ; it  is,  however, 
easily  distinguished  by  the  quite  straight  middle 
tibiae  and  the  possession  of  wings.  Mr.  Thouless 
has  several  specimens  taken  at  various  times  in 
Norwich. 

Pterostichus  versicolor,  Sturm.  Norwich,  Reedham 
(Thouless). 

,,  ATERRIMUS,  Payk.  Stalham,  1910  (Beare).  This 
is  a most  interesting  capture ; the  last  previous 
record  for  East  Anglia  being  Bottisham  Fen, 
1826  (Jenyns). 

Amara  PATRICIA,  Duft.  Reedham  (Thouless). 
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Harpalus  PICIPENNIS,  Duft.  Wretham  Heath,  31st  Aug., 
1909  (Edwards). 

Bradycellus  placidus,  Gyll.  One  example  from  flood 
refuse  at  Keswick,  29th  Aug.,  1912  (Edwards)  ; 
Horning,  16th  May,  1914  (Thouless). 

PELOBIID2E. 

Pelobius  tardus,  Herbst.  Wretham  Heath,  31st  Aug., 
1909  (Edwards). 

DYTISCID2E. 

Hydaticus  transversalis,  Berg.  One  example,  Horning, 
May,  1909  (Thouless). 

HYDROPHILID2E. 

Hydrophilus  PICEUS,  L.  Horning,  June,  1913  (Thouless). 

Philhydrus  testaceus,  Fab.  ab-  lineatus,  Kuw.  East 
Ruston  Common,  Sept.,  1911  (Edwards). 

PSELAPHIDHE 

Pselaphus  dresdensis,  Herbst.  Hoveton,  a few  by 
evening  sweeping,  2nd  Sept.,  1911  (Edwards). 

SILPHID2E. 

LlODES  HUMERALIS,  F.  Costessey,  6th  June,  1914  (Thouless). 

MYCETOPHAGID2E. 

Mycetophagus  MULTIPUNCTATUS,  Hell.  Buckenham,  29th 
May,  1914  (Thouless). 

SCARAB2EID2E. 

Psammodius  SULCI  COL  LIS,  111.  Wretham  Heath,  29th  Aug.. 

1911.  Three  specimens  dug  out  of  sandy  ground 
near  Ringmere,  with  many  Microzoum  tibiale 
(Edwards). 
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ELATERID^E. 

Limonius  CYLINDRICUS,  Payk.  Ringland  ; Roudham  rather 
common,  May,  1912  (Thouless). 

PYTHID2E. 

Salpingus  aeratus,  Mals.  Norwich,  3rd  Aug.,  . 1908 
(Thouless). 

melandryim:. 

Tetratoma  FUNGORUM,  F.  Weeting,  20th  May,  1907 
(Thouless). 

Hallomenus  humeralis,  Pz.  Horning,  Aug.,  1912 
(Thouless). 

MORDELLIDtE. 

Mordellistena  brunnea,  F.  Costessey,  Aug.,  1912 
(Thouless). 

cantharidt:. 

CANTHARIS  VESICATORIA,  L.  Methwold,  one  example  taken 
by  Mr.  J.  S.  Warburton,  June  13th,  1914;  det. 
Thouless. 

(EDEMERIDzE. 

QEdemera  VIRESCENS,  L.  In  recording  this  species  I have 
stated  that  the  females  are  not  to  be  distinguished 
from  those  of  (E.  Inrida  ; this  is  incorrect.  The 
female  of  CE.  virescens  has  the  last  joint  of  the 
palpi  obliquely  truncate  as  in  the  male ; in  the 
female  of  GE.  lurida  the  apex  is  rounded  off. 

CURCULIONIDHE 

Gymnetron  VILLOSULUS,  Gyll-  Flordon,  bred  from  galls 
on  Veronica  anagallis  (Thouless)  ; Norwich, 
riverside  near  the  Lakenham  Baths,  24th  Aug., 
1909  (Edwards). 
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GYMNETRON  VERONICA,  Germ.  Two  specimens  of  the  ab. 

nigrum  with  the  last-named  at  Lakenham.  This 
is  the  G.  beccabungce  of  English  text-books, 
but  not  of  Linnaeus  ; the  latter  has  the  thorax 
entirely  covered  with  whitish  hair-scales. 

Ceuthorhynchus  QUERCETI,  Gyll.  Stalham,  July,  1913, 
on  Nasturtium  palustre,  D.C.  (Newbery). 

SCOLYTID2E. 

Scolytus  MULTISTRIATUS,  Marsh.  Norwich,  in  an  elm 
post  (Thouless). 

CERAMBYCIDtE. 

CALLIDIUM  VARIABILE,  L.  Several  specimens  emerged  from 
a piece  of  beech  which  came  into  the  possession 
of  Mr.  Thouless,  but  whether  the  wood  was  of 
local  origin  could  not  be  ascertained. 

[Cerambyx  HEROS,  Scop.  Mr.  Thouless  received  from  a 
builder’s  yard  a living  specimen  which  had  evi- 
dently emerged  from  a log  of  Austrian  oak.] 

SAPERDA  CARCHARIAS,  L.  A fine  female,  floating  in  the 
' public  bath  at  Lakenham,  24th  August,  1909 
(Edwards). 
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XV. 

FAUNA  AND  FLORA  OF  NORFOLK. 

Additions  to  Part  VIII. — Hemiptera  (Seventh  List).* 
By  James  Edwards,  F.E.S. 

CYDNID2E. 

Sehirus  LUCTUOSUS,  Muls.  and  Rey.  Roudham  (Thouless). 

TINGIDIDSE. 

Dictyonota  fuliginosa,  Costa.  I beat  two  examples  from 
a very  old  broom  bush  on  Mousehold  Heath, 
25th  August,  1909. 

BYTHOSCOPINA. 

Idiocerus  albicans,  Kbm.  ab-  fuscoccerulea,  Edw.  In 
1911,  Mr.  Thouless  gave  me  a female  example 
of  I.  albicans,  which  he  took  on  white  poplar  in 
his  garden  in  College  Road,  having  the  head, 
pronotum,  and  legs  blackish-brown  with  a deep 
blue  tinge  (similar  to  that  found  on  the  elytra 
of  fresh  specimens  of  the  male  of  Tettigonia 
viridis),  and  the  elytra  fuscous  becoming  gradu- 
ally paler  iust  before  the  apical  areas.  This 
case  is  interesting  as  an  example  of  the  develop- 
ment of  suffused  dark  pigment  in  an  individual 
of  a species  whose  general  colouration  is 
normally  dull  greenish-white,  exactly  matching 
the  colour  of  the  young  twigs  of  its  food-plant. 

*The  previous  lists  have  appeared  in  these  "Transactions”  as  follows:— 

Vol.  III.,  p.  700  ; Vol.  IV.,  p.  702  : Vol.  V..  p.  650  : Vol.  VI..  p.  524  ; Vol.  VII.,  p.  746  : 

and  Vol.  VIII.,  p.  840. 
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JASSARIA. 

Deltocephalus  thenii,  Edw.  Wretham  Heath,  24th 
August,  1905  (Edwards).  The  distinctive 
characters  of  this  species  were  pointed  out  by 
Prof.  Then  in  1889,  but  he  neglected  to  give  it 
a name.  At  first  sight  it  is  apt  to  be  mistaken 
for  D.  striatus,  but  the  aedeagus  is  very  charac- 
teristic ; the  free  portion  of  the  latter  consists  of 
two  chitinous  branches  resembling  the  frame  of 
a lyre  and  connected  by  a transparent  membrane. 
The  aedeagus  of  D.  striatus  resembles  a spoon 
of  which  the  handle  is  about  equal  in  length  to 
the  bowl. 

,,  SUBSTRIATUS,  Then.  Roydon  Fen,  near  Diss, 

21st  Sept.,  1908  (Edwards).  This  species  might 
be  passed  over  as  D.  striatus,  but  its  aedeagus 
is  trumpet-shaped. 

DELPHACINA. 

Stenocranus  LONGIPENNIS,  Curt.  Of  this  fine  species  I 
got  several  of  both  sexes  at  Hoveton  on  the 
2nd  Sept.,  1911,  and  a few  days  later  I caught 
one  male  at  East  Ruston  Common. 

LIVIARIA. 

Livia  CREFELDENSIS,  Mink.  This  species  was  introduced  by 
me  as  British  in  1908  on  the  strength  of  a pair 
from  Tuddenham,  Suffolk,  which  1 determined 
for  Mr.  C-  Morley.  On  the  6th  Sept.,  1913,  I 
found  it  commonly  on  rushes  at  Horsford  ; the 
rushes  had  been  recently  mown,  and  by  shaking 
them  over  a cloth  I got  as  many  specimens  as  I 
wished.  L.  crefeldensis  did  not,  however,  com- 
pletely displace  the  common  L.  juncorum,  as  I 
saw  about  half  a dozen  examples  of  the  latter, 
including  both  sexes. 


81+ 


FAUNA  AND  FLORA  OF  NORFOLK. 


TRIOZARIA. 

Trioza  CHENOPODII,  Reut.  Weybourne,  15th  Sept.,  1913, 
one  male  off  Atriplex  patula  (Edwards). 

The  following  notes  relate  to  species  already  recorded  as 

occurring  in  the  county  : — 

VELIINA. 

MlCROVELIA  PYGMA5A,  Duf.  The  usually  rare  macropterous 
form  of  this  species  occurred  freely  at  East 
Ruston  Common,  5th  Sept.,  1911. 

capsidt:. 

Calocoris  TICINENSIS,  Mey.  I took  one  female  of  this 
species  with  the  last-named. 

Lygus  VISCICOLA,  Put.  One  female  off  mistletoe  on  the 
historic  Hethel  Thorn,  7th  Sept.,  1912;  I did 
not  find  Psylla  viscicola  on  this  occasion. 

BYTHOSCOPINA. 

IDIOCERUS  COGNATUS,  Fieb.  Mousehold  Heath,  common  on 
planted  white  poplars,  Aug.,  1909  (Edwards). 

JASSARIA. 

Deltocephalus  CORONIFER,  Marsh.  With  Livia  cre- 
feldensis  at  Horsford  as  mentioned  above.  I 
had  not  previously  taken  this  in  a wet  place, 
but  the  specimens  are  certainly  D.  coronifer. 

DELPHACINA. 

AsiRACA  CLAVICORNIS,  F.  This  species  was  still  to  be  found 
at  its  Lakenham  station  in  Aug.,  1913. 

APHALARARIA. 

Rhinocola  eric.®,  Curt.  Horsford,  Sept.,  1913  (Edwards). 
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XVI. 

FAUNA  AND  FLORA  OF  NORFOLK. 

Additions  to  Part  IV. — Fishes  (Seventh  List).+ 
By  A.  H.  Patterson. 

When  preparing  the  following  records  of  rare  and  interesting 
species  which  I have  met  with  during  the  past  five  years,  I 
could  but  regret  that  so  few  persons  take  any  active  interest  in 
the  Marine  Fishes  of  the  East  Coast  other  than  those  few 
species  that  are  of  value  from  a commercial  point  of  view. 
My  request  for  records  of  “ occurrences  ” in  this  Journal,  in 
Vol.VIII.,  has  met  with  little  or  no  response  ; one  correspondent, 
however,  is  deserving  ot  mention — Mr.  F.  C.  Cook,  a young 
naturalist  living  in  Lowestoft,  who  has  been  good  enough  to 
send  me  occasional  information  from  the  Suffolk  border. 

I have  had  the  pleasure  of  adding  three  new  species  to  the 
East  Coast  Fauna,  as  will  be  noted  in  the  text.  I may  remark 
that  the  bulk  of  my  ichthyological  observations  are  printed 
annually  in  the  January  number  of  the  “ Zoologist.” 

Black  Sea  Bream  ( Cantharus  lineatus) . — An  example  of 
this  fish,  in.  long,  was  sent  me  from  Lowestoft 
on  February  10th,  1912,  by  Mr.  F.  C.  Cook.  It 
had  been  washed  up  on  the  seashore.  The  first 
recorded  for  Suffolk,  and  the  second  for  this 
neighbourhood. 

Bass  (Labrax  lupus). — Two  were  recorded  in  the  “ Anglers’ 
News”  as  taken  at  Aldeburgh.  scaling  13  lb.,  in 
July,  1912  ; and  a 12-pounder  was  caught  off 
Southwold  Pier  in  November  following.  Large 
examples  are  uncommon  off  the  Norfolk  Coast, 

t For  previous  Lists  see  Vols.  I.,  1873-4,  p.  21:  III.,  p.  677  ; V.,  p.634:  VI., 
p 495;  VIII.,  p.  844. 

Those  marked  with  an  * are  new  to  the  County  List. 
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but  small  fishes,  ranging  from  4 in.  to  7 in.,  were 
somewhat  abundant,  even  on  Breydon,  from  the 
autumn  of  1913  until  early  in  1914. 

'SHORT-FINNED  Tunny  ( Pelamys  sarda). — Considerable 
quantities  of  decaying  herrings  and  mackerel 
were  strewn  upon  the  south  beach  on  October 
30th,  1910.  Among  them  I espied  a mackerel- 
like fish,  badly  abraded  on  the  sides  by  rough 
usage  in  the  surf.  Its  slightly  greater  girth,  in 
proportion  to  the  length,  at  once  suggested  a 
stranger,  and  its  teeth,  more  pronounced  than  in 
Scomber  scomber,  confirmed  this  opinion.  I 
cut  off  the  head,  and  sweetening  it  in  a preserva- 
tive liquid,  despatched  it  to  the  British  Museum 
(Natural  History)  authorities,  who  confirmed  my 
finding  as  Pelamys  sarda.  By  great  good 
fortune  I found  another  on  November  12th,  of 
the  same  size,  less  pleasant  to  handle,  evidently 
an  unfortunate  companion  to  the  first  victim. 
Undoubtedly  a small  shoal  had  attached  them- 
selves to  the  mackerel,  and  these  having  been 
insecurely  gilled,  fell  out  of  the  meshes  of  the 
net- 

MACKEREL  ( Scomber  scomber,  var.  S.  concolor,  S.  scriptus, 
S.  colias). — Mr-  R.  Beazor,  fish  merchant, 
reported  to  me  in  December,  1913,  having 
observed  a few  Scribbled  Mackerel  ( S.  scriptus) 
and  one  “ Black  ” Mackerel  ( S.  concolor)  during 
the  remarkable  late  autumn  mackerel  catches. 
I have  for  a long  time  been  looking  for  the 
Spanish  Mackerel  ( S.  colias),  which  has  been 
recorded  for  the  south-west  coasts,  but  so  far  is 
unknown  locally — a curious  thing,  since  so  many 
hundreds  of  thousands  of  mackerel  are  caught 
off  Norfolk  yearly.  During  November,  1912,  I 
had  two  or  three  examples  brought  me  exhibiting 
a faint  jumble  of  ocellated  markings  below  the 
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lateral  line,  but  failing  to  meet  underneath.  The 
presence  of  a swim-bladder  sufficiently  distin- 
guishes this  species  from  the  Common  Mackerel, 
which  has  none. 

BOAR-FISH  ( Capros  aper). — On  June  3rd,  1913,  an  example 
was  sent  me  by  a Lowestoft  fish  merchant ; it 
had  been  taken  in  a shrimp-net  on  Corton  Patch. 
One  that  I did  not  see  was  captured  near 
Yarmouth  on  the  same  date. 

Gattorugine  ( Blennius  gattorugine). — A very  beautiful 
specimen  of  this  rare  East  Coast  visitor  (the 
second  for  Norfolk)  was  brought  me  on  April 
7th  by  a local  shrimper.  Length,  5 in. 

CUCKOO  Wrass  (Labrus  mixtus). — The  occurrence  of  this 
species  is  so  rare  off  the  East  Coast  of  England 
that  an  example  sent  me  by  Mr.  F-  C.  Cook 
from  Lowestoft  is  worth  recording.  Cordeaux’s 
one  “record”  (“Handbook  of  Yorkshire 
Vertebrata,”  p.  117)  is  barely  authentic;  and 
Howse  (“  Fishes  of  Northumberland  and 
Durham  ”),  referring  to  it  as  the  Cook,  or 
Variegated  Wrass,  mentions  it  as  “ resting  on 
the  authority  of  the  fishermen,  and  a fresh- 
caught  specimen  is  much  desired  for  examination 
and  verification.”  The  Wrass  sent  me  was 
captured  in  the  trawl  in  the  vicinity  of  the 
“Galloper”  (light-vessel)  in  December,  1910. 
Length,  8|  in.  Had  not  been  recorded  before 
for  Essex.  Vide  “Zoologist,”  January,  1911. 
I am  inclined  to  believe  that  what  Dr.  Lowe 
(“Victoria  History  of  Norfolk  ”)  records  as  the 
Green  Wrass  ( Labrus  mixtus ) was  only  the  green 
variety  of  the  Ballan  Wrass  (L.  maculatus). 

H^EMULON. — Mr.  Cook  found  the  head  and  backbone  of  an 
American  fish,  washed  up  on  Lowestoft  beach 
early  in  December,  1910.  I submitted  the 
“remains”  to  Dr.  Boulenger,  who  described  it  as 
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one  of  the  Pristipomatidoe,  with  the  comment 
that  “ no  Haemulon  has  ever  been  recorded  from 
the  British  seas.”  He  also  remarked  that  “ no 
one  knows  how  far  fish  may  travel  in  ice.”  As 
no  liners  or  large  vessels  come  this  way  from  the 
far  Atlantic,  and  tides  assist  strange  removals, 
the  “ arrival  ” for  the  present  must  remain  an 
enigma. 

WHITING  ( Gadus  merlangus). — Great  shoals  during  the  past 
few  autumns  have  crowrded  into  local  waters;  and 
for  two  years  past  huge  numbers  of  very  small 
ones,  ranging  from  the  size  of  sprats  to  a span  in 
length,  have  been  met  with  in  midwinter,  render- 
ing sea-angling  hopeless  by  their  persistency  in 
biting,  and  shrimping  almost  useless  by  the 
crowrds  found  in  the  nets. 

BURBOT  ( Lota  vulgaris.) — This  mysterious  fish,  in  spite  of 
my  efforts  to  obtain  a local  specimen,  has  hitherto 
evaded  my  quest.  Mr.  W.  H.  Tuck,  writing  me 
in  February,  respecting  the  species,  encloses  the 
following  note  from  Mr.  W.  Howlett,  of 
Mildenhall,  Suffolk 

“ Re  Burbot  : — I have  frequently  had  these  peculiar  fish 
brought  me.  They  are  common  in  many  of 
the  dykes  and  tributaries  of  the  Lark.  Only 
a fortnight  since  a “ dyker  ” brought  me 
two,  not  very  large,  about  2 lbs.  each. 
Horrible-looking  fish,  but  the  natives  tell  me 
they  are  of  a pink-coloured  flesh,  like  a 
salmon,  and  very  good  eating.” 

MEGRIM  ( Arnoglossus  laterna). — A 6-in.  example  was  brought 
to  me  on  March  28th,  1911. 

Carps  ( Cyprinidce ). — Besides  the  well-known  Common  Carp 
(C.  carpio ),  the  Crucian  Carp  ( Carassius 
vulgaris),  and  the  Prussian  Carp  (C.  gibelio)  are 
fairly  abundant  in  ponds,  more  especially  in 
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North  Suffolk,  whilst  the  Mirror  Carp  (C. 
spec u laris)  has  been  acclimatised  in  ponds  near 
Lowestoft. 

Anchovy  C Engraulis  encrasicholus) . — During  the  herring 
fishery  of  1913,  Mr.  R.  Beazor  had  four 
anchovies,  picked  out  of  the  herring-swdls,  taken 
to  him  for  identification.  I know  of  a fifth 
captured. 

Eel  f Anguilla  vulgaris) . — A Common  Eel,  exhibited  at 
Lowestoft  in  February,  1911,  was  64  in.  long  and 
weighed  3 2\  lb.  On  September  30th,  I saw  a 
huge  (barren  female)  eel,  measuring  5 ft.,  and 
weighing  24  lb.  ; the  locality  of  capture  I did  not 
satisfactorily  ascertain.  On  February  6th,  1912, 
a large  example  was  sent  for  inspection.  I 
guessed  its  length  at  5 ft.,  and  was  informed  that 
it  weighed  28  lb.  Locality  also  unknown. 

SHORT  Sunfish  (Orthagoriscus  molaj. — A Short  Sunfish 
was  captured  at  East  Runton  in  the  early  part 
of  August,  1912.  Length  20  in.,  and  from  tip 
of  dorsal  fin  to  the  tip  of  the  anal  fin  30  in.  I 
believe  it  was  cut  up  for  crab-bait.  One  in  the 
previous  November,  washed  up  at  Sheringham, 
length  5 ft. ; large  fins  from  tip  to  tip,  6 ft.  2 in. 

BURTON  Skate  ( Raia  alba). — For  the  first  time  I met  with 
Raia  alba  on  May  19th,  1909.  The  specimen 
was  immature,  with  a well-defined  border  of 
black  edging  the  white  underside,  a peculiarity 
that  led  Couch  to  describe  it  as  the  Bordered 
Ray.  Length  11  in.,  and  8 in.  across  the  disc- 

SANDY  Ray  ( Raia  circularisj. — Dr.  Day  (“  British  Fishes  ”) 
brackets  the  Cuckoo  Ray  and  Sandy  Ray  as  one 
species.  With  the  late  Matthias  Dunn,  of 
Mevaglssey,  one  of  the  greatest  authorities  on 
the  Skate  family,  I am  in  agreement  in  disputing 
Day’s  finding.  The  markings  are  so  distinct,  as 
given  by  Couch,  the  former  being  distinguished 


820 


FAUNA  AND  FLORA  OF  NORFOLK 


by  “ ocellated  spots,  the  size  of  the  section  of  a 
pea,  the  centre  yellow,  the  border  a deeper 
impression  of  the  colour  of  the  ground.”  ( Vide 
“ Zoologist,”  December,  1911). 

STING  Ray  (Raia  pastinaca) .• — An  example,  weighing  60  lb., 
with  a double  barb  to  the  tail,  was  captured  in  a 
trawl  off  Southwold  on  July  20th,  1912. 

MYXINE  (Myxine  glutinosa). — One  of  these  curious  parasitic 
fishes,  just  over  a foot  in  length,  was  c;  'tured  in 
a net  at  Orford,  Suffolk,  in  October,  1912-  This 
is  new  to  the  Suffolk  seaboard,  and  as  far  as  I 
can  gather,  has  not  yet  been  met  with  off  the 
Norfolk  Coast,  although  Howse  reports  it  as 
extremely  abundant  off  Northumberland  and 
Durham  ; whilst  Eagle  Clarke  and  Roebuck 
remark  that  it  is  “ resident  and  abundant  off  the 
whole  coast  (Yorkshire),  from  Redcar  to 
Flamborough.” 

STURGEON  ( Acipenser  sturio ). — A fine  Sturgeon  was  dis- 
covered in  the  small  river  Delph,  in  West 
Norfolk,  on  June  16th,  1914.  Cartridges  loaded 
with  buckshot  were  useless  against  its  well- 
protected  hide,  and  it  was  only  after  a stout 
tussle  with  a boat  hook  and  a shot  into  a more 
vulnerable  region  that  it  was  secured.  Weight, 
31  stone  5 lb.  It  was  sent  to  London,  where  it 
realised  £6. 

From  among  many  other  occurrences  it  may  be  interesting 

briefly  to  record  the  following  : — 

jAGO’s  Gold  Sinny  ( Ctenolabrus  rupestris ) , one  April  26th, 
1909, and  three  on  January  10th,  1910;  AMERICAN 
Rose  Perch  ( Scorpcena  dactyloptera),  Lowes- 
toft, March  13th,  1909  ; Sting  Ray  ( Raia 
pastinaca ),  Lowestoft,  one  caught  by  a lady  sea- 
angler,  August  4th,  1909,  weight  35  lb. ; an  Eel 
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was  found  on  Breydon,  March  11th,  1914,  having 
been  choked  by  attempting  to  swallow  a spiny- 
gilled  Sea  Bullhead  ( Cottus  scorpius) ; another 
in  the  following  August  was  found  floating  dead 
with  an  eel  almost  as  large  as  itself  fast  in  its 
gullet. 

The  capture  of  a Leathery  Turtle  ( Dermatochelys 
coriacia ) off  Lowestoft,  in  the  herring  nets,  and 
the  alleged  escape  of  its  mate  in  November, 
1913,  is  worth  placing  on  record.  The  one  taken 
had  its  neck  broken  when  being  hoisted  aboard, 
but  lived  two  hours  after  the  accident.  As 
others  have  rarely  drifted  into  British  waters, 
possibly  through  the  agency  of  strong  tides,  there 
is  an  unremote  probability  that  the  abnormally 
high  temperature  of  the  sea  obtaining  at  the 
time  off  our  coasts  accounted  for  its  presence 
in  local  waters. 


XVII. 

CHARLES  ANNESLEY  HAMOND. 
Biographical  Notice. 

It  is  with  deep  regret  that  we  have  to  record  the  death,  on 
February  1st,  1914,  of  Mr.  C.  A.  Hamond,  at  his  residence, 
Twyford  Hall,  Norfolk.  He  was  elected  a member  of  the 
Norfolk  and  Norwich  Naturalists’  Society  in  1873,  was 
President  1906-07,  and  always  took  the  greatest  interest  in  its 
welfare.  Only  a few  weeks  before  his  death  he  sent  a 
substantial  contribution  towards  assisting  the  publication  of  the 
Society’s  “ Flora  of  Norfolk.” 

Charles  Annesley  Hamond  was  born  in  London  in  1856. 
He  was  the  eldest  son  of  Capt.  Philip  Hamond,  34th  Regiment, 
who  was  the  fourth  son  of  Philip  Hamond  of  Westacre.  He 
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was  educated  at  Eton  and  Trinity  College,  Cambridge.  From 
very  early  days  he  began  to  show  keen  interest  in  field  natural 
history  and  botany,  which  remained  his  principal  hobby  during 
the  remainder  of  his  life,  and  afforded  him  so  many  added 
pleasures  on  the  various  expeditions  he  was  wont  to  make. 
One  of  his  earliest  recollections  was  being  carried  up  a ladder 
by  the  old  gardener  to  look  into  a wood  pigeon’s  nest  in  his 
grandmother’s  (Lady  Buxton’s)  garden  at  Northrepps  Hall. 
His  mother  used  to  complain  that  when,  as  a little  boy,  he  was 
sent  out  riding  he  would  persist  in  keeping  close  to  the  hedges 
looking  for  caterpillars,  nests,  etc.,  and  pay  no  attention  what- 
ever to  the  pony. 

In  the  early  seventies,  long  before  Blakeney  and  Cley  had 
become  the  happy  hunting-ground  of  naturalists  and  collectors, 
he  would  spend  a great  part  of  his  holidays  on  the  “ muds  ” 
with  an  old  gunner,  Jimmy  Brett.  It  was  here  that  he  and 
one  of  his  cousins  picked  up  a human  skull,  which  the 
authorities  at  the  British  Museum  identified  as,  probably,  that 
of  a Saxon,  who  had  evidently  met  with  a violent  death,  as  the 
top  of  the  skull  was  deeply  gashed. 

All  his  life  Charles  Hamond  was  devoted  to  the  sea,  and 
when,  after  leaving  Cambridge,  he  decided  to  take  a voyage 
round  the  world,  he  naturally  preferred  to  travel  in  sailing 
ships  rather  than  in  steam,  when  he  had  the  choice,  albeit  the 
former  often  “ carried  deck  cargoes  which  would  have  broken 
Plimsoll’s  heart.”  He  would  lend  a hand  in  working  the  ship, 
and  never  shirked  going  aloft  in  bad  weather.  From  this  long 
voyage  he  returned  home  with  many  treasures,  but  with 
scarcely  a rag  to  his  back. 

He  was  a keen  fisherman,  and  visited  Norway  for  salmon 
fishing  on  some  twenty  different  occasions.  To  one  so  generally 
interested  in  Natural  History,  Norway  offered  many  further 
attractions,  and  during  the  intervals  of  fishing  he  would  climb 
every  mountain  within  reach,  eager  to  come  across  some  new 
flower,  rare  bird,  or  interesting  geological  specimen. 

After  the  death,  in  1887,  of  Mr.  Hugh  Rump,  of  Wells,  the 
then  owner,  Charles  Hamond  bought  his  24-ton  yacht,  the 
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“ Mistral,”  in  which  he  made  many  more  or  less  adventurous 
voyages,  once  sailing  her  round  as  far  as  Portland.  It  was  in 
and  off  Blakeney  harbour,  however,  that  he  spent  most  time  in 
his  yacht,  and  one  can  well  understand  the  attractions  of  this 
district  to  a man  of  his  inclinations.  He  was  one  of  the 
founders  of  the  Wells  Wild  Birds’  Protection  Society,  and 
acted  as  its  honorary  secretary  until  the  protection  of  the  area 
for  which  the  Society  was  started  was  taken  over  by  Lord 
Leicester.  He  often  went  to  Scotland,  and  had  visited  Handa 
and  other  bird-breeding  localities.  In  1881,  he  was  much 
pleased  at  finding  a Greenshank’s  nest  in  Sutherlandshire,  for 
at  this  time  there  were  not  many  records  of  its  having  nested 
on  the  mainland. 

He  visited  Gibraltar  with  Mrs.  Hamond  on  three  occasions ; 
first  in  1909,  when  they  went  out  to  spend  three  weeks  with 
their  Naval  son,  Lieut.  C.  E.  Hamond,  R.N.  ; secondly,  in 
1907,  when  he  made  expeditions  into  the  Sierra  Navada ; and 
again  in  1913,  when  he  stayed  there  for  a few  hours  on  his  way 
home  from  Sicily.  The  pleasure  of  the  second  visit  was 
considerably  marred  by  the  fact  that  his  son  was  in  hospital, 
but  he  spent  much  time  in  bird  watching  from  the  balcony 
of  the  invalid’s  room.  During  this  visit  he  discovered  an 
Osprey’s  nest  on  the  ledge  of  the  rock,  and  at  his  third  visit 
was  more  than  delighted  to  find  the  nest  still  occupied. 

In  his  home  life  at  Twyford,  Charles  Hamond  was  chiefly 
occupied  either  in  his  garden  or  on  his  farm,  and  he  took  interest 
and  pleasure  in  all  out-of-doo''  pursuits.  The  study  of  flowers 
was,  perhaps,  his  favourite  hobby,  but  he  had  a good  knowledge 
of  birds.  One  of  his  chief  pleasures  in  the  spring  was  to  visit 
daily  the  many  nesting-boxes  in  his  garden,  and  during  his  last 
illness,  which  was  associated  with  much  pain,  he  never  relaxed 
his  interest  in  watching  the  Tits  feeding  near  his  window,  or  in 
keeping  the  Nuthatches  supplied  with  nuts. 

He  was  buried  in  the  picturesque  little  churchyard  at 
Twyford  on  February  4th,  1914. 


G.  M.  W. 
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HORACE  BOLINGBROKE  WOODWARD, 
F.R.S.,  F.G.S. 

Born  August  20th,  1848.  Died  February  6th,  1914. 

Wfien  death  severs  a friendship  of  forty  years  it  is  difficult  to 
form  a true  estimate  of  the  friend’s  lifework,  and  this  is 
specially  difficult  in  the  case  of  H.  B.  Woodward,  whose  life 
was  more  generously  spent  in  aiding  others  than  in  those 
original  researches  which  might  permanently  establish  his 
reputation. 

Born  in  London  in  1848,  the  son  of  Dr.  S.  P.  Woodward, 
F.G.S.,1  of  the  Department  of  Geology  in  the  Bristish  Museum 
(1848-65),  Horace  was  educated  in  a private  school,  and  in 
1863  was  appointed  assistant  to  the  Secretary,  Mr.  H.  M. 
Jenkins,  at  the  Geological  Society,  Somerset  House-  This 
position  he  did  not  hold  for  long,  being  appointed  in  1867,  at 
the  age  of  19,  an  Assistant  Geologist  on  the  Geological  Survey, 
under  Sir  Roderick  Murchison.  The  greater  part  of  his  life 
was  thus  spent  in  official  harness,  for  he  did  not  retire  until  the 
end  of  1908. 

His  Survey  work  was  so  varied  that  it  is  difficult  to  give  a 
connected  account  of  it.  In  his  early  life  he  worked  much 
under  Mr.  H.  W.  Bristow,  F.R.S.,  in  Somerset  and  various 
other  districts.  He  took  part  in  the  first  Drift  Survey  of  the 
London  Area  ; but  he  was  before  long  transferred  to  the 
disturbed  rocks  of  the  Somersetshire  Coalfield.  Then  he  was 
engaged  on  the  Palaeozoic  and  Secondary  rocks  of  Devon  and 
Somerset ; this  varied  experience  assisting  him  greatly  in  the 


1 See  Obituary,  Geol.  May.,  August,  1865,  pp.  383-4. 
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preparation  of  his  very  useful  Geology  of  England  and  Wales } 
In  Devon  the  writer  joined  him,  and  he  has  reason  to  remember 
Horace  Woodward’s  kind  help  and  patience  with  the 
inexperienced  ; he  never  tired  of  assisting  those  who  worked 
with  him,  and  this  was  a most  striking  characteristic  till  the 
end  of  his  life. 

Much  of  this  early  work  by  Horace  Woodward  is  unpublished, 
or  has  only  lately  appeared,  for  after  several  years  in  Devon, 
Somerset,  and  Dorset,  he  was  transferred  to  Norfolk  and 
Norwich,  leaving  the  Devon  maps  to  be  completed  by  Mr. 
W.  A.  E.  Ussher  and  others.  He  was,  however,  the  chief 
author  of  the  memoir  on  the  East  Somerset  and  Bristol  Coal- 
fields, published  in  1876. 

In  Norwich  he  spent  a good  many  years,  probably  some  of 
the  happiest  in  his  life.  He  was  in  the  native  city  of  his 
grandfather,  his  father,  and  uncles,  and  he  liked  to  recall  the 
connexion  of  his  family  with  the  county,  for  his  grandfather, 
Samuel  Woodward,  had  been  one  of  the  earliest  writers  on  that 
country,  and  had  published  the  Geology  of  Norfolk  in  1833. 
Here  also,  after  his  recovery  from  a serious  illness  which  had 
interfered  with  his  work  for  some  time,  he  was  again  able 
thoroughly  to  enjoy  the  open-air  life.  He  was  in  his  element 
leading  a geological  excursion,  presiding  at  some  meeting  for 
popularizing  science,  or  discussing  geological  questions  with  his 
colleagues,  several  of  whom  were  then  working  in  the  eastern 
counties.  The  principal  result  of  his  stay  in  Norfolk  is  seen 
in  the  accurate  geological  maps,  and  in  his  Geology  of  Norwich, 
of  Fakenham,  Wells,  and  Holt,  and  other  memoirs;  but  in  his 
leisure  he  was  already  collecting  material  for  a second  edition 
of  his  valuable  work,  the  Geology  of  England  and  Wales? 

During  his  residence  in  Norwich  he  was  President  of  the 
Norwich  Science  Gossip  Club  and  of  the  Norwich  Geological 
Society.  At  a later  period,  1892-93,  he  was  President  of  the 
Norfolk  and  Norwich  Naturalists’  Society. 


1 8vo.  Longmans  (1876),  pp.  xx.,  476. 

2 1887,  Geo.  Philip  & Son,  8vo.,  pp.  16,  670.  with  maps  and  illustrations. 
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Among  his  other  publications  he  wrote  Memorials  of  ( Rev.) 
John  Gunn,  formerly  Rector  of  Irstead  (1891),  whose  remark- 
able collection  of  Forest  Bed  Pleistocene  Mammalia  from  the 
Norfolk  coast  now  adorns  the  Norwich  Castle  Museum. 

His  next  extensive  piece  of  work  was  the  writing  of  three 
volumes  of  a memoir  on  the  Jurassic  Rocks  of  Britain,  which 
necessitated  several  years  spent  in  visiting  the  numerous 
exposures  ; but  this  work  was  much  hindered  by  official  calls, 
which  every  year  became  more  pressing.  He  was  able,  how- 
ever, at  intervals,  after  1892,  to  aid  in  the  mapping  of  the 
Jurassic  strata  in  Scotland,  including  Skye  and  Raasay,  and 
was  the  first  to  point  out  the  presence  in  Raasay  of  a bed  of 
iron-ore,  which  is  now  recognised  to  be  of  high  commercial 
value. 

In  1893  he  was  appointed,  on  the  death  of  Mr.  William 
Topley,  to  take  charge  of  the  Geological  Survey  Office  in 
Jermyn  Street,  London,  under  Sir  Archibald  Geikie,  and  from 
that  time  the  endless  duties  of  inspection,  editing,  and  official 
correspondence  left  him  little  leisure  for  original  work.  In 
time  Horace  Woodward’s  responsible  position  was  recognized 
and  he  became  Assistant  Director  for  England  and  Wales;  but 
this  led  to  no  lessening  of  the  amount  of  routine  work.  In  his 
spare  time  he  still  worked  hard,  and  to  him  we  owe  the  History 
of  the  Geological  Society  of  London  prepared  for  the  Centenary 
of  1907  (8vo.,  pp.  xx.,  336).  Besides  contributing  to  the 
Scottish  memoir  on  Glenelg,  etc.  (1910),  he  took  the  principal 
share  in  the  water-supply  memoirs  of  Lincolnshire  (1904)  and 
Bedfordshire  and  North  Hants  (1909).  He  also  wrote  a 
memoir  on  the  London  district  (1909),  and  one  on  soils  and 
subsoils  which  passed  through  a second  edition  (1906). 

Mr.  Horace  Woodward  was  an  Honorary  Member  of  the 
Yorkshire  Philosophical  Society,  the  Cotteswold  Naturalists’ 
Field  Club,  and  the  Essex  Field  Club.  He  was  elected  a 
Fellow  of  the  Geological  Society  of  London,  1868  ; he  served 
on  the  Council  eleven  years,  and  was  a Vice-President  1904-6. 
He  was  elected  a Fellow  of  the  Royal  Society  in  1896. 
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The  value  of  his  work  was  recognized  by  the  Geological 
Society  in  the  successive  awards  of  the  Murchison  Geological 
Fund  in  1885,  the  Murchison  Medal  in  1897,  and  the  Wollaston 
Medal  in  1909.  Mr.  Horace  Woodward  was  President  of  the 
Geologists’  Association,  1893-4. 

He  married  Miss  Alice  Jennings  at  Dorking,  on  June  5th, 
1873  ; she  died  in  1902.  He  leaves  one  daughter,  now  mairied 
(Mrs.  Sydney  Barnwell). 

During  the  last  five  years  Mr.  Horace  Woodward  had  suffered 
severely  at  times  from  an  internal  malady,  but  in  spite  of  his 
drawbacks  his  Spartan  courage  enabled  him  to  continue  his 
literary  labours,  and  he  brought  out  the  following  works  : E. 
Stanford’s  Geological  Atlas  of  Great  Britain  and  Ireland  (1907, 
pp.  x.,  160,  explanatory  and  descriptive  geology  with  numerous 
maps  and  illustrations  ; a third  edition,  including  the  Channel 
Islands,  has  just  appeared)  ; The  Geology  of  Water  Supply 
(Arnold’s  Geological  Series,  1910,  8vo.,  pp.  x.,  340)  ; The 
Geology  of  Soils  and  Substrata  (1912,  pp.  xvi.,  366);  and, 
jointly  with  Dr.  Henry  Woodward,  a Table  of  British  Strata 
(Dulau  & Co.).  He  also  contributed  the  geological  chapters  to 
several  volumes  of  the  Victoria  County  Histories.  As  Assistant 
Editor  of  the  Geological  Magazine  he  has  for  many  years 
written  very  numerous  reviews  and  notices  of  current 
geological  literature  up  to  the  last. 

Mr.  Woodward  died  at  his  residence,  85,  Coombe  Road, 
Croydon,  on  Friday,  February  6th,  1914,  and  was  interred  at 
Brookwood  on  February  10th.  His  memory  is  warmly 

cherished  by  his  colleagues  on  the  Geological  Survey  and  by  a 
large  circle  of  geologists  both  in  the  Geological  Society  and  the 
Geologists’  Association.  C.R. 

[ Extracted  from  the  “ Geological  Magazine ,”  Decade  VI., 
Vol.  I.,  No.  597,  pp.  142-4,  March,  1914.} 
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SOME  ADDITIONS  TO  THE  NORWICH  CASTLE 
MUSEUM  IN  1913. 

By  Frank  Leney  ( Curator  of  Museum ). 

AMONG  the  most  important  additions  to  the  Natural  History 
Departments  of  the  Norwich  Castle  Museum  during  the  year 
1913  is  a remarkably  fine  specimen  of  the  Indian  Tiger  from 
Nepal,  graciously  presented  by  H.M.  the  King. 

The  collection  of  heads  and  horns  of  African  animals  has 
been  largely  increased  by  the  addition  of  mounted  heads  and 
horns  from  Bahr  el  Ghazel  and  Mongalla,  presented  by  Captain 
R.  Stracey.  Miss  Cara  Buxton  made  further  additions  to  her 
collection  by  the  gift  of  skulls  of  Lichenstein’s  Hartebeest  and 
Neumann’s  Hartebeest  from  German  East  Africa,  and  another 
notable  gift  was  that  of  two  fine  mounted  heads  of  Grevy’s 
Zebra,  shot  at  Lake  Rudolf,  April  5th,  1900,  from  Mr.  A.  E. 
Butter,  C.M.G.  His  Excellency  the  Governor  of  Uganda 
(Mr.  F.  J.  Jackson,  C.B.,  C.M.G.)  has  also  lent  twenty-four 
heads  and  skulls  of  African  “ Big-Game,”  many  of  which  are 
very  fine  specimens.  Through  the  kind  interest  of  Captain 
H.  C.  Maydon,  the  Museum  now  possesses  a representative 
collection  of  Indian  “ Big-Game,”  including  heads  of  the 
Indian  Bison,  Indian  Sambar,  Swamp  Deer,  Indian  Spotted 
Deer,  Himalayan  Serow,  Four-horned  Antelope,  Astor  Markhor, 
and  skulls  and  horns  of  the  Arna  or  Indian  Buffalo,  Punjab 
Wild  Sheep,  Bharal  or  Blue  Sheep,  Himalayan  Ibex,  Nilgai  or 
Blue  Bull,  Blackbuck  or  Indian  Antelope,  Kashmir  Stag  and 
Himalayan  Black  Bear. 

Mr.  James  Reeve  gave  mounted  specimens  of  Long-tailed 
Field  Mouse  ( Apodemus  sylvaticus),  taken  at  Thorpe  Hamlet, 
Norwich  ; Harvest  Mouse  ( Micromys  minutus ) from  Cley, 
Norfolk,  1907  ; and  immature  specimens  of  a dark  variety  of 
Water  Vole  ( Arvicola  amphibius ) from  Barton  Fen,  Norfolk, 
1903.  Mr.  E.  J.  H.  Eldred  gave  specimens  of  Red  Bank 
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Vole  ( Evotomys  glareolus),  Long-tailed  Field  Mouse 
(. Apodetnus  sylvaticus),  and  Mole  ( Talpa  europceus ) from 
Coltishall,  near  Norwich,  1912  ; and  Mr.  J.  H.  Walter  pre- 
sented a pale-coloured  variety  of  Rat  ( Mus  norvegicus)  from 
Drayton,  near  Norwich. 

The  additions  to  the  collections  of  Birds  include  a gift  from 
Mr.  L.  J.  Tillett  of  mounted  specimens  showing  nestling 
Cuckoo  ( Cuculus  canorus)  in  nest  of  Pied  Wagtail  ( Motacilla 
lugubris)  taken  at  Old  Catton,  Norwich,  July  8th,  1913  ; 
Professor  Newstead,  a skin  of  St.  Kilda  Wren  ( Troglodytes 
hirtensis ) ; and  Mr-  J.  T.  Spurred,  a mounted  specimen  of 
variety  of  Lapwing  ( Vanellus  vulgaris)  shot  at  Weybourne, 
Norfolk,  October  4th,  1912. 

The  collection  of  Birds’  Eggs  has  been  enriched  by  Mr. 
W.  Bruce  Clarke,  M.A.,  F.R.C.S.,  by  an  interesting  gift  of  the 
Egg  of  the  Great  Bustard  ( Otis  tarda),  found  on  Massingham 
Heath,  Norfolk,  about  1818,  and  described  in  Stevenson’s 
“ Birds  of  Norfolk,”  Vol.  II.,  p.  41. 

The  collection  of  Mollusca  has  been  augmented  by  the 
generous  gift  of  Mrs.  Holmes  of  Strumpshaw  Hall,  near 
Norwich,  of  the  collection  of  shells  representative  of  British 
Marine,  Land  and  Freshwater  Mollusca,  collected  by  the  late 
Mr.  W.  J.  O.  Holmes.  The  collection  consists  of  about 
15,000  specimens,  mounted  and  arranged  with  remarkable  care 
and  taste  in  one  large  mahogany  cabinet  of  thirty-six  drawers 
with  trays,  and  two  smaller  cabinets.  The  classification 
followed  is  that  of  H K.  Jordan  (1870),  compiled  from  Gwyn 
Jeffrey’s  “ British  Conchology,”  and,  in  an  interleaved  copy, 
Mr.  Holmes  has  recorded  the  localities  from  which  his  speci- 
mens were  obtained.  The  collection  is  intended  mainly  for 
students,  and  is  especially  valuable  for  the  purpose  of  com- 
parison, as  Mr.  Holmes  spared  neither  time  nor  money  in 
completing  the  representation  of  a species  from  the  beginning 
to  the  end  of  its  life  history. 

The  number  of  visitors  to  the  Museum,  as  registered  by  the 
turnstiles,  was  152,108,  the  largest  recorded  number  since  the 
year  1896. 
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Leucopternis  OCCIDENTALIS. — Through  the  courtesy  of 
Mr.  W.  F.  Rosenberg  the  Norwich  Museum  has  recently 
acquired  a good  skin  of  the  rare  Leucopternis  occidentalism  a 
species  described  by  Mr.  Osbert  Salvin  as  long  ago  as  1876 
from  an  example  obtained  on  Puna  island  on  the  Pacific  coast, 
and  which  has  long  been  one  of  our  desiderata. 

Leucopternis  is  a well-marked  genus  of  South  American 
Buzzard-like  Hawks,  characterised  by  their  plumbeous,  or  in 
some  cases  black  and  white,  tone  of  plumage,  and  has  been 
commented  upon  by  my  late  father  in  “ The  Ibis  ” (“  Ibis,” 
1876,  p.  470). 

Leucopternis  is  divisible  into  eleven  species,  all  of  which 
are  now  represented  in  the  Norwich  Museum,  three  of  them, 
L.  princeps,  L.  blumbea,  and  L.  occidentalism  having  been 
added  since  the  printing  of  the  Catalogue  in  1894.  Our  series 
therefore  is  now  almost  as  complete  as  it  is  possible  to  make  it. 

Mr.  Rosenberg,  who  has  had  considerable  experience  of  the 
avifauna  of  Western  Ecuador  and  Western  Columbia,  S.A., 
informs  me  that  the  example  of  L.  occidentalis  which  he  has 
sent  to  the  Museum,  and  which  has  all  the  appearance  of  being 
an  adult,  was  collected  at  Quevedo,  W-  Ecuador. 

Mr.  Rosenberg  at  the  same  time  forwarded  a young  example 
of  L.  occidentalis,  which  appears  to  have  been  taken  from  the 
nest,  and  is  ticketed  Quevedo,  February  27th,  1913. 

L.  occidentalis  is  a smaller  species  than  L.  albicollis,  from 
which  it  is  primarily  distinguished  by  its  white  tail  terminating 
in  a broad  black  bar. 

This  is  just  the  reverse  of  L.  albicollis,  which  has  a black 
tail  with  a terminal  white  bar. 


J.  H.  G. 
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Winter  Notes  for  1913 — 1914. — The  Woodcock 

has  been  the  most  discussed  bird  of  the  season.  The  oldest 
sportsman  never  remembers  such  a flight  as  occurred  in 
December.  Nineteen  were  killed  in  one  day  at  Boxted,  and 
over  40  at  Benacre  ; both  the  large  and  small  type  prevailed, 
and  few  parties  were  out  without  seeing  a couple  or  two.  Some 
breed  yearly  in  Monk’s  Park  Wood  of  300  acres. 

The  migration  of  Waxwings  has  extended  to  West  Suffolk. 
One  was  killed  at  Beyton  and  others  seen  at  Rougham  and 
Nowton.  They  were  very  tame,  which  shows  that  they  came 
from  a sparsely-inhabited  country.  A Bittern  was  killed  near 
the  river  Ouse  in  February,  1914,  and  the  keeper  was 
rightly  fined  for  doing  so.  On  January  31st,  in  a partridge 
drive  near  Eye,  a Knot  was  killed — an  unusual  visitor.  Young 
Crossbills  were  seen  out  of  nests  at  Cavenham  in  January,  1914. 

A fine  specimen  of  the  Gyr-falcon  killed  at  Sudbourne,  near 
Oxford,  in  1867,  in  the  act  of  devouring  a hen,  has  been 
acquired  by  the  Ipswich  Museum  ; it  is  figured  in  Babington’s 
Birds  of  Suffolk. 

Two  specimens  of  the  rare  Burbot  or  Eel  Pout  were  taken 
in  January  from  the  river  Lark  near  Mildenhall. 

W.  H.  Tuck. 


Wild  Bird  Protection  on  the  Norfolk  Coast. — 
We  are  pleased  to  find  that  the  subscription  list  of  the  Breydon 
Wild  Birds’  Protection  Society  has  been  increased  during  the 
year,  though  there  still  remained  a deficit,  of  £2  10s.  6d.,  at  the 
end  of  1913.  The  watcher  was  on  duty  from  March  1st  to 
August  31st.  Spoonbills  were  seen  on  Breydon,  on  and  off, 
throughout  the  Summer,  the  first  on  May  2nd  and  the  last  on 
August  16th. 

At  Wolferton  Mr.  Creswell  reports  that  the  birds  have  done 
very  well  this  season,  the  common  Tern  showing  a considerable 
increase,  as  a nesting  species,  on  this  Reserve. 

The  report  of  the  results  of  protection  on  Blakeney  Point 
during  1913  will  be  found  on  p.  707.  Ed. 

P 
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On  Sept.  11th,  whilst  walking  along  the  edge  of  the  marshes 
near  the  Bure,  at  Hoveton,  I caught  a nice  specimen  of  Colias 
edusa,  var.  Helice. 

This  is  the  only  specimen  I have  ever  taken,  and  I have  not 
seen  any  Colias  edusa  so  far  this  year,  though  it  seems  to  have 
occurred  in  a good  many  localities. 

I should  also  like  to  record  that  I have  a nice  specimen  of 
Deilephila  livornica,  which  was  taken  on  a shop  window  in 
Cromer  on  May  22nd,  1912. 

F.  H.  Barclay. 


Winfarthing  Oaks. — In  1874  and  1894  reports  on  the 
condition  of  the  Winfarthing  oaks  were  submitted  by  the  late 
T.  C.  Amyot.  In  order  to  continue  the  periodical  records  of 
these  grand  old  trees  in  their  declining  years,  they  were  visited 
July,  1913.  So  far  as  can  be  judged  from  written  statements  of 
their  condition,  there  has  been  no  appreciable  loss  of  vitality 
since  1894.  The  present  girth  of  the  principal  tree  in  the 
orchard  at  Lodge  Farm  is  37  ft.  2 in.  at  5 ft.  from  the  ground, 
as  compared  with  38  ft.  6 in.  in  1894;  the  decrease  may  be  due 
to  loss  of  ivy  or  to  the  measurements  not  being  taken  at  the 
same  level.  Vitality  is  restricted  to  the  south  side,  where 
sturdy  branches  were  found  bearing  plenty  of  foliage,  with 
acorn  cups  of  the  previous  year  and  some  very  backward  fruits 
of  the  current  year.  These  signs  of  life  compare  favourably 
with  a report  made  in  1836,  when  it  was  stated  that  “ the  only 
mark  of  vitality  it  exhibits  is  on  the  south  side,  where  a narrow 
strip  of  bark  sends  forth  a few  branches,  which  even  now 
occasionally  produce  acorns.”  Some  measurements  of  the 
interior  of  the  hollow  trunk  showed  the  greatest  diameter  to  be 
10  ft.  2 in.  at  5 ft.  from  the  ground. 

The  companion  tree  in  an  adjoining  field  has  a girth  of 
27  ft.  10  in.  at  5 ft.,  and  its  hollow  trunk  has  an  internal 
diameter  of  7 ft.  5 in.  It  has  one  living  branch. 


W.  H.  Burrell. 
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Great  Yarmouth  Herring  Fishery  in  1913. — The 
following  official  figures  relating  to  the  herring  fishing  at 
Yarmouth  during  the  season  of  1913  were  compiled  by  the 
Yarmouth  Harbour  Inspector,  Mr.  R.  W.  Barnes,  and  published 
in  the  Eastern  Daily  Press  on  January  2nd,  1914.  By  the 
courtesy  of  the  Editor  of  that  papor  we  are  able  to  reproduce 
these  figures. 

The  total  landed  from  mid-September  to  Dec.  20th,  when  the 
fishing  ended,  was  824,213  crans  ; in  round  figures,  825,000,000 
herrings,  of  an  estimated  weight  of  156,993  tons,  and  of  a 
selling  value  at  first  hand  of  close  upon  a million  sterling. 
This  is  a world’s  record  for  any  herring  port.  The  catches  in 
the  preceding  five  years  have  been  : — 1908,  476,730  crans  ; 
1909,  482,920  crans;  1 910,  381,640  crans  ; 191 1,  523,335  crans; 
1912,  683,574  crans.  The  number  of  steam  and  motor 
drifters  employed  was  999,  and  only  one  vessel  was  lost. 
Prices  ranged  from  seven  to  ninety-one  shillings  per  cran. 

Fishermen,  owners,  buyers,  and  curers  all  had  a good  season, 
and  the  largest  curer  is  credited  with  a profit  on  the  season 
exceeding  £10,000.  The  best  fished  boat  earned  ^2,600,  and 
^"1,500  to  £2, 000  was  a far  from  uncommon  range.  The 
landings  week  by  week  were  as  under,  the  previous  year’s 
figures  being  shown  for  comparison  : — 


1913. 

1912. 

Crans. 

Crans. 

September 

20th 

19,781 

38,382 

September 

27th 

5,971 

62,047 

October 

4th 

32,666 

75,166 

October 

11th 

...  43,782 

119,895 

October 

18th 

...  198,787 

120,870 

October 

25th 

...  108,909 

93,330 

November 

1st 

...  159,533 

73,445 

November 

8th 

...  102,681 

61,635 

November 

15th 

...  87,314 

18,866 

November 

22nd 

30,271 

13,141 

November 

29th 

18,801 

4,249 

December 

6th 

7,534 

2,183 

December 

13th 

7,623 

359 

December 

20th 

560 

6 

Totals 

...  824,213 

683,867 
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The  average  catch  over  the  whole  Yarmouth  fleet  was  820 
crans  per  boat.  In  1912  it  was  750  craps.  The  highest  boat’s 
catch  for  the  season  last  year  was  2660  crans,  and  the  lowest 
754  crans.  In  all,  there  were  20,480  separate  landings,  and 
the  busiest  day  was  on  October  16th,  when  655  boats  delivered 
42,692  crans,  which  is  another  record.  The  busiest  week  was 
that  which  ended  on  October  18th,  when  3155  boats  landed 
198,787  crans.  The  season’s  catch  was  distributed  thus: — 
Landed  at  the  Fish  Wharf  721,112  crans,  against  604,193  crans 
in  1912;  at  Gorleston,  94,037  crans,  against  71,159  crans  in 
1912;  and  at  other  wharves,  9064  crans,  against  7622  crans  in 
the  preceding  year.  The  Gorleston  share  of  the  fishing  is  thus 
steadily  growing  into  importance. 

Yarmouth  does  an  immense  business  in  the  exportation  of 
brined  herrings  to  the  Continent,  as  is  borne  out  by  the  follow- 
ing figures.  The  shipments  to  December  27th  totalled  721,598 
barrels  and  225,952  half-barrels,  an  increase  on  the  1912 
exports  of  142,055  barrels  and  66,858  half-barrels,  while  there 
were  several  thousand  more  barrels  still  to  ship.  Over  a 
hundred  steamers  were  required  to  carry  these  herrings  abroad. 
Russia  was  the  best  customer,  taking  303,133  barrels  and 
136,406  half-barrels,  Germany  coming  next  with  304,513 
barrels  and  77,065  half-barrels.  Three  large  boats  were  loaded 
for  Odessa  and  other  ports  in  the  Black  Sea,  and  the  remainder 
went  to  the  Baltic  ports,  Riga,  St.  Petersburg,  Libau,  Konigs- 
berg,  Stettin,  Dantzic,  Memel,  etc. 

There  is  also  a large  export  of  smoked  fish  to  Italy,  Greece, 
Turkey,  Palestine,  the  Levant  generally,  and  the  Mediterranean 
islands.  Some  go  coastwise,  via  London  and  Hull,  for  trans- 
shipment, but  the  larger  proportion  are  sent  by  rail  to  Liverpool 
docks  for  direct  shipment  to  such  ports  as  Genoa,  Leghorn, 
Naples,  Palermo,  Malta,  Piraeus,  Syra,  Jaffa,  Cyprus,  and  so 
on.  We  understand  that  a careful  estimate  puts  the  number  of 
barrels  thus  sent  to  Southern  Europe  at  100,000  during  the 
past  autumn. 
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The  Journal  Committee  beg  to  direct  the  attention  of 
authors  of  communications  to  the  Society  to  the  following 
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5.  Abstracts. — Authors  are  requested  to  hand  to  the  Hon.  Sec. 
an  abstract  of  their  Papers  at  the  same  time  as  they  deposit  their 
MSS. 

6.  Separate  Issue  of  Reprints. — An  Author  requiring  Reprints 
of  his  Paper  must  mark  upon  the  revise  of  the  proof  the  number  of 
copies  he  will  require.  He  will  be  charged  for  them  by  the  printer, 
who  will  forward  the  copies  to  him  when  ready,  shortly  after  the 
publication  of  the  Transactions. 
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1.  The  practical  study  of  Natural  Science. 

2.  The  protection,  by  its  influence  with  landowners  and  others,  of 

indigenous  species  requiring  protection,  and  the  circulation 
of  information  which  may  dispel  prejudices  leading  to  their 
destruction. 

3.  The  discouragement  Of  the  practice  of  destroying  the  rarer 
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exterminating  rare  plants  in  their  native  localities. 
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the  use  of  all  legitimate  means  to  prevent  the  extermination 
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and  for  the  exhibition  of  specimens,  supplemented  by  Field- 
meetings  and  Excursions,  with  a view  to  extend  the  study  of 
Natural  Science  on  a sound  and  systematic  basis. 
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